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PREFACE. 

During an engineering experience of seventeen 
years, the latter portion of which has been devoted 
to the work of factory inspection, the attention of 
the author has been frequently drawn to the entire 
absence of any literature dealing with the practical 
aspects of industrial accident prevention, the 
statutory obligations regarding which are now so 
onerous, and concern all users of mechanical 
power. 

In the first portion of the present work the 
statistics of such casualties in the industries in 
which they occur are set forth in tabular form 
and discussed, while the civil obligations of em- 
ployers are described. In the third portion the 
factory law on the subject of accident and safety 
is collected for the first time from the various 
statutes : the repealed portions have been elimi- 
nated, and the rest arranged topically to read as a 
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whole. In the main portion of the work the 
author has endeavoured in a series of specially 
drawn illustrations to bring into relief the various 
devices which he has found to be of service in 
accident prevention. An index dealing specially 
with the practical features has been added for 
ready reference. 
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PART I. 

MANUFACTURING INDUSTRY AND ACCIDENT. 

INTRODUCTION. 

In the first portion of this work some account is given of 
the numerous establishments in which the manufacturing 
industries of the country are carried on, and of the acci- 
dents occurring therein, and the statutory provision for 
their notification, prevention, and compensation. 

The relative extent of such employments and of the 
individual concerns is generally inferred from statistical 
returns of their production and its estimated value. 

For the present purpose however we require to con- 
sider the factories and workshops of Great Britain and 
Ireland in relation to the number of persons employed, 
their age, sex, and distribution amongst the trades. This 
is done in Chapter I., where the industries are also tabu- 
lated and classified in order of magnitude. 

The extent of industrial accident, its degree, seasonal 
distribution, and relation to the age, sex, and occupation 
of the injured persons call for notice and occupy Chapter 
II., where, in a series of Tables and Charts, its salient 
features are presented. 

For the guidance of occupiers of factories and work- 
shops^ employees, and other interested persons, some 

account of the Factory Act requirements in relation to 

1 



2 ACCIDENT IN FACTORIES. 

the occurrence of accident and a descriptive summary of 
the safety provisions of the same statutes are given in 
Chapter III. 

The employer's liability and the workman's remedies 
for accident are described in Chapter IV., and detailed so 
far as they are maintained by actions at law. 

The important and far-reaching addition to the law of 
reparation, embodied in the Workmen's Compensation 
Act, 1897, has been discussed at length in Chapter V. 
Some attempt has also been made to estimate the 
respective liability to fatal and serious accident in the 
most dangerous trade groups, and the result of a year's 
operation of the Act is described. 

The present portion of the work closes with an account 
in Chapter VI. of the causes of factory accident, their 
trade distribution and relative importance. 



CHAPTER I. 

FACTORY INDUSTRIES. 

Definition, — The premises subject to the general factory 
law contained in the statutes dating from 1878 to 1895 
are either factories or workshops, and for convenience of 
reference the precise terms of the statutory definition of 
such places is given in Part III. of this work. 

For practical purposes however, relating to the law on 
accidents and safety, an equally accurate but more suc- 
cinct definition may be here adopted. The expression 
" Factory " comprises all premises in which are carried on 
any of the eighteen industries named and defined in Part 
I. of the schedule on page 284 of this work, whether 
mechanical power is used or not, and any premises 
wherein, or within the close or curtilage or precincts of 
which, any manual labour is exercised by way of trade 
or for purposes of gain in or incidental to the following 
purposes, or any of them ; that is to say — 

{a) In or incidental to the making of any article or 

part of any article ; or, 
(6) In or incidental to the altering, repairing, orna- 
menting, or finishing of any article ; or, 
{c) In or incidental to the adapting for sale of any 

article, 
and wherein, or within the close or curtilage or pre- 
cincts of which, steam, water, or other mechanical 
power is used in aid of the manufacturing process 
carried on there. 



4 ACCIDENT IN FACTORIES. 

The words " mechanical power " embrace all the known 
prime movers ; namely, steam, gas, oil, hydraulic and 
other engines, waterwheels, turbines, windmills, and 
electric motors ; they do not, however, apply to power 
derived from manual or animal exertions. 

Factories in which any machinery is used to prepare, 
manufacture, finish, or perform any process incident to 
the manufacture of cotton, wool, hair, silk, flax, hemp, 
jute, tow, china-grass, cocoa-nut fibre, or other like 
fibrous material are classified as Textile Factories^ and a 
small proportion of workshops are also engaged in textile 
operations. The great bulk of the manufacturing indus- 
tries of the United Kingdom are, however, carried on in 
non- textile factories and workshops. 

The expression " Workshop " means any of the seven 
classes of premises, not being factories, named in Part II. 
of the schedule on page 286 of this work, and also any 
premises, room, or place, not being a factory, in which 
manual labour is exercised by way of trade or for pur- 
poses of gain in or incidental to the purposes already 
defined ; " Workshops," other than bakehouses, employ- 
ing men only, being exempt from the general law except 
for accident notification and investigation and other 
limited purposes. 

It will therefore be seen that, apart from the eighteen 
exceptions already referred to, the broad line of distinc- 
tion between factories and workshops is the presence or 
absence of mechanical power. 

Registration. — The ordinary Factories and Workshops 
just described, the workshops which employ men only, 
and all laundries under the Acts are brought to the 
knowledge of Her Majesty's Inspectors by a statutory 
system of registration. Every person, within one month 
after he begins to occupy a factory, workshop, men's 
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workshop, or laundry, must serve upon the Inspector for 
the district a notice containing the particulars prescribed 
by the Acts, and, in default, is liable to a fine not exceed- 
ing five pounds. The following table, No. 1, contains a 
notification of the occupation of a factory in the form 
prescribed by the Secretary of State: — 

Table I. 



FACTORY AND WORKSHOP ACTS, 1878 to 1895. 
Beginning to occupy a Factory or Workshop. 



NOTICE. 



I hereby give notice that I have begun to occupy a Factory 
(or Workshop) as under mentioned : — 

Name of the firm^ 



under which the 
business is carried 
on . . . ./ 



'Peter Anderson. 



Name of the Factory) „ , o k»-ii 

"^ ^ Harbour Saw Mills. 

(or Workshop) . ) 

Place where the Fac- ^ 
tory (or Work- 1 16 High Street, Wick, Caithness, 
shop) is situate .J 

Address to which a 
letters are to be j- Do. Do. 

addressed . . ^ 

Nature of the work . Sawing and Dressing of Timber. 

Nature and amount ) 

- . _ ,- One Steam Bnsrme of 70 Horse-power, 

of movmg power . ) ^ ^ 

Signature of Occupier. PETER ANDERSON. 

Date — 1st January^ 1898. 
To 

H.M. Inspector of Factories and Workshops. 

This Notice is in the Form prescribed by the Secretary of 
State, and must be served on the Inspector for the district. 
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Number of Employers, — In those industries of the 
United Kingdom of which statistics are extant there 
are 250,000 premises classified for various purposes as 
Factories and Workshops under the Factory Acts, 1878 
to 1895. Of this total, 221,000 are, under the principal 
Act of 1878, Factories and Workshops as already 
defined, and subject generally to these statutes, and 
6800 are Laundries, with and without mechanical power, 
brought by the Act of 1895 under certain of the regula- 
tions, including those on accidents and safety. The re- 
mainder, included under the word " Factory ** for limited 
purposes by the Act of 1895, is composed of 1700 
Docks, Wharves, and Quays, and 3500 Warehouses, 
subject to the accident clauses, and such provisions 
as to safety as may be prescribed by Statutory Special 
Rules and Orders, and 17,000 Workshops, employing 
men only, which are required to notify accidents, and 
formal investigation into the latter may be made. 

Certain employments, of which no statistics exist, 
are, in addition to the quarter of a million premises just 
detailed, included in the word " Factory " by the Act of 
1895. In these the accident clauses and such provisions 
as to safety as may be prescribed by Statutory Special 
Rules and Orders are applicable to any premises on 
which machinery worked by steam, water, or other 
mechanical power is temporarily used for the purpose 
of the construction of a building or any structural work 
in connection with a bjtiilding. While the provisions of 
the Acts with respect to notice of accident and the 
formal investigatipn of accident take effect as if any 
building which exceeds thirty feet in height, and which 
is being constructed or repaired by means of scaffolding; 
and any building which exceeds thirty feet in height and 
in which more than twenty persons, not being domestic 
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servants, are employed for wages, were included in the 
word " Factory ". The result of the three latter inclu- 
sions has been to add indefinitely but yet considerably to 
the number of employments and persons to whom the 
accident and safety clauses of the Factory Acts more or 
less apply, though, on the other hand, the reported acci- 
dents from such places are comparatively few. 

Of the 221,000 Factories and Workshops proper, and 
separate branches of such, under the Factory Act of 
1878, 94,000 are Factories, and 127,000 are Workshops. 
The Textile Factories, 10,000 in number, employ an 
average of 108 persons and are relatively large. In the 
non-Textile Factories, numbering 84,000, the bulk of the 
power industries of the United Kingdom are carried on, 
and an average of thirty-five persons is employed, the 
actual numbers for individual factories, however, ranging 
from 1 to 4000 persons. 

Number of Persons Employed. — The statistics of 
persons, to whom the accident regulations of the 
Factory Acts apply, are available only in the case of 
Factories and Workshops proper, to which alone the 
statutory provision" for an annual return of persons 
employed applies. 

In the 221,000 Factories and Workshops in the United 
Kingdom about four and a half millions of men, women, 
young persons, and children are engaged. These are 
distributed amongst the various classes of works and 
throughout the country as shown in Table II., where the 
actual numbers, since considerably increased, for the 
year 1896 are given. 

The characteristics of these annual returns are a 
steady decrease in the number of children employed as 
half-timers, a comparatively stationary total of persons 
employed in Textile Factories, and a very considerable 
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FACTORY INDUSTRIES. 9 

growth in the total for workshops, and particularly for 
Non-textile Factories, which, through the perfecting of 
the oil engine, have greatly increased in areas where fuel 
is scarce and gas cannot be cheaply manufactured. In 
1896, compared with 1895, an increase of nearly 6000 
took place in the number of Non-textile Factories, with 
a corresponding addition to the persons employed of 
nearly 200,000. More than half of the total increase 
occurred in the Engineering trades. 

The proportion of males to females in the grand total 
of persons employed in all Factories and Workshops is 
two to one. Females predominate in the Textile and 
Workshop divisions, but males are more than four and a 
half times as numerous in the non-textile factories, which 
employ 60 per cent, of the total workers. 

The Number and Classification of Manufacturing In- 
dustries demand attention in connection with the subject 
of Factories and Accidents. The four and a half millions 
of persons employed in the Factories and Workshops of 
the United Kingdom are distributed amongst 150 indus- 
tries. With the object of showing the relative import- 
ance of the various trades the latter have been classified 
as Textile and Non-textile, and grouped in Tables III. 
and IV. in the order of number of persons employed. 

Textile Industries. — The Textile industries employ 
25 per cent, of the total operatives, chiefly in Factories, 
and fall naturally into thirteen divisions when classified 
according to the fibrous material operated upon. 

From Table III. it will be seen that one-half of the 
total Textile workers are employed in the Cotton indus- 
try, one-fourth in the Worsted and Wool, and about one- 
eighth in the Flax and Jute manufactures, while the 
remainder are engaged principally in the Hosiery, Silk, 
Lace, Hemp, and Shoddy Industries. The average 
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Cotton and Worsted Factories approximate in size, but 
premises in the Wool industry are, as a rule, only about 
a fourth of the former in extent; while Flax and Jute 
Works employ on an average the largest number of 
textile workers per factory. According to the last 
Statutory Return (Table II.) 53,256 children were em- 
ployed as half-timers in textile industries. Of these 55 
per cent, were engaged in the Cotton trade, 24 per cent, 
at Worsted, Wool, and Shoddy, and 17 per cent, at 
Flax, Hemp, and Jute manufactures. 
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Fable III. 






TEXTILE INDUSTRIES OF THE UNITED KINGDOM 


IN ORDER OF NUMBER OF PERSONS EMPLOYED. 




Number 


Number of 


Industry carried on in the Factory. 


of 


Persons 




Factories. 


employed. 


I. Cotton 


3,157 


532,920 


II. Worsted . 










991 


142,450 


III. Wool 










3,200 


131,685 


IV. Flax . 










435 


108,871 


V. Jute . 










183 


43,008 


VI. Hosiery 










369 


35,952 


VII. Silk . 










573 


35,850 


VIII. Lace 










414 


17,088 


IX. Hemp 










130 


10,584 


X. Shoddy 










361 


10,306 


XI. Elastic 










55 


4,473 


XII. Cocoa-nut Fibre 






36 


2,453 


XIII. Horse-hair 






47 


2,047 


Total Factories .... 


9,951 


1,077,687 


,, Workshops (all branches) 


1,383 


14,672 


Grand Total 


11,334 


1,092,359 



The geographical distribution of the principal textile 
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industries is interesting. Seventy-eight per cent, of the 
Cotton operatives are employed in Lancashire, 12 per 
cent, in the Counties of Chester and York (West Riding), 
and 5 per cent, in Lanark and Derby shires. Yorkshire 
(West Riding) is the seat of the Wool, Worsted, and 
Shoddy trades, 72 per cent, of the operatives in such 
factories being employed in that district, 10|^ per cent, 
in Lancashire and Worcestershire, and the remainder is 
very generally distributed throughout the Kingdom, 
hardly a county being unrepresented. The third main 
textile group, Flax, Hemp, and Jute, is to be found 
mainly in the Counties of Forfar and Fife with 39 per 
per cent., and Antrim, Armagh, and Down with 37 per 
cent, of the total employees, while Aberdeen, Lancaster, 
and York (West Riding) have 8 per cent, distributed 
about equally between them. Of the three remaining 
important Textiles, Hosiery has 51 per cent, employed 
in Leicestershire and 20 per cent, in Nottinghamshire. 
Silk occupies 49 per cent, of its total in the Counties of 
Chester and York (West Riding) ; while the Lace industry 
has 50 per cent, of its factory operatives in Nottingham- 
shire, 28 per cent, in Derbyshire, and 10 per cent, in 
Ayrshire. The total number of persons employed in 
textile operations in the United Kingdom has been prac- 
tically stationary for the last fifteen years, although 
variations have occurred meanwhile in the individual 
industries. 

Non-Textile Industries, — Three-fourths of the manu- 
facturing operatives of the United Kingdom are employed 
in Factories and Workshops dealing with non-textile 
materials and products. It is in this section that trade 
expansion is found, the elasticity of the non-textile factory 
branch being very remarkable. In 1896 the number of 
persons employed in the latter increased by 185,612 — 
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14 ACCIDENT IN FACTORIES. 

7 per cent. — while textile factories contributed the 
comparatively trifling increase of 1936 and workshop 
employees increased by 7950 persons. 

The non-textile trades can only be classified arbi- 
trarily, but their nature and extent can be concisely and 
sufficiently indicated by grouping them in twenty-six 
divisions in the order of the number of persons employed 
and indicating the branches included under each of these 
as in Table IV. Twelve of the divisions are named from 
the materials operated upon, thirteen from the nature 
or purpose of the products, and the remaining division 
constitutes a group of miscellaneous articles. 

The Clothing industry stands first in point of number 
of operatives, employing as it does about 13 per cent, of 
the total manufacturing population and 17*13 percent, 
of the non-textile workers in 51,198 premises, mostly 
small workshops. The clothing factories though num- 
bering only 2296 are comparatively large and employ an 
average of 100 persons in each. In such factories 60 
per cent, and in the workshops 73 per cent, of the 
operatives are females. 

Metal industries occupy the next three positions. 
Second in the Kingdom in point of numbers employed 
but first in importance are the Machinery, Engine, 
Boiler and Smith-work trades which employ 450,422 
males — 98 per cent. — and afford work to 13*83 per cent, 
of the non-textile operatives of the country, and to 20 
per cent, of the males so engaged. Only 2 per cent, of 
the workers in this group are found in workshops. The 
group of industries classified under Appliances, Convey- 
ances and Tools comes third in order and employs 
213,039 males — 76 per cent. — but a larger proportion of 
the work is carried on without mechanical power, 14 per 
cent, of the operatives being found in workshops. The 
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fourth group, the Founding and Conversion of the various 
metals, is practically a factory industry in which 96 per 
cent, of the employees are males. 

The five largest divisions of non -textile industries to- 
gether employ 54*82 per cent, of the operatives in such 
factories and workshops and in the fifth in order, the 
Printing, Paper, and Stationery Trades, male labour 
again predominates, only 30 per cent, of the employees 
being females. 

At the second group of five trades — Food, Miscel- 
laneous Articles, Bleaching and Dyeing, Stone and Ship- 
building — 24*22 per cent, of the non-textile operatives are 
engaged. In the first pair of these divisions, Nos. VI. 
and VII., the proportion of males to females is almost 
two to one; in the second pair, Nos. VIII. and IX., it is 
three to one, while in Shipbuilding males comprise 99^ 
per cent, of the employees and the individual factories 
in that industry have on an average the largest number 
of non-textile workers. 

Wood, Furniture, Chemicals, Drink, and Jewellery, 
etc., constitute a third group of five divisions and account 
for 13-72 per cent, of the non-textile total. The per- 
centage of males in each of these divisions is 99, 79*8, 
86-6, 93-5 and 60 respectively. 

The remaining group consists of eleven divisions em- 
ploying altogether but 7*24 per cent, of the non-textile 
trades total, and of these, Gas, Metal Extraction and 
Electricity are practically confined to males. The per- 
centages of males in the remainder are, Leather 95*3, 
Glass 91-5, Tobacco 30, Metal Finishing 849, India- 
rubber 58-7, Explosives 60*6, Flax Scutching 65, Ivory 
61. Geographically the non-textile industries are much 
more widely distributed than the textiles, shipbuilding, 
however, is naturally confined to the principal ports, the 
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extraction of metals to ore and fuel producing districts, 
flax scutching to Ireland, and jet working to England. 

Premises not Factories or Workshops, — No statistics 
are extant as to the number of persons who work or 
have traffic about the Docks, Wharves, Quays, Buildings 
and Laundries brought under the accident regulations 
by the Factory Act of 1895, but from Table V. some idea 
of the number of such premises may be obtained. 

Table V. 



PREMISES NOT FACTORIES OR WORKSHOPS BUT 
UNDER THE FACTORY ACTS FOR ACCIDENT 

REPORTING, ETC. 



Factory Act 1895. 



Section 18 
Section 22 



Section 23 



Nature of Premises. 



Workshops employing men 

only 
Laundries with mechanical 

power 
Laundries with no me 

chanical power 
Docks, Wharves and Quays 
Warehouses 
Buildings — Construction 

Repair, Demolition 
Buildings, occupation of, 

over 30 feet high . 



Number of Premises. 



(estimated) 17,000 

1,401 

5,359 
1,751 
3,812 

} Numbers vari- 
able and not 
ascertainable. 
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CHAPTER 11. 
FACTORY ACCIDENTS. 

A Year's Accidents, — The importance of the subject 
of the Prevention of Accident may be gauged from the 
fact that in the peaceful pursuit of industry throughout 
the United Kingdom during 1898, 3897 persons were 
killed and 79,727 more or less injured, a casualty list far 
exceeding that of several great campaigns. Of these 
accidents 57,562 fell within the scope of the Factory 
Acts. The comparative immunity from accident of 
about 700,000 Workshop employees, compared with 
their fellows in Factories with power-driven machinery 
and dangerous plant, is shown by the fact that only 
eighty persons were injured in the former during 1897, 
three fatally and the others very slightly, and the returns 
for 1898 show only two fatalities in Workshops and 137 
minor injuries. The accident statistics, comparisons 
and rates which are given in this work are, in conse- 
quence, for greater usefulness and accuracy, restricted 
to Factory employment. 

Degree of Injury. — A detailed statement is given in 
Table VI. of the age and sex of the persons reported as 
killed and injured in Factories during 1898. The degree 
of injury is indicated also in the cases where the cause 
of injury required a notification to the certifying Surgeons, 
as well as to Inspectors. 

In 1898 out of the 57,423 accidents which occurred in 

Factories, 38,199 were not due to machinery in motion 

2 
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FACTORY ACCIDENTS. 19 

by mechanical power or other causes requiring reports 
to the certifying Surgeons, and many of these were 
comparatively slight. 

A balance, however, of 19,224 cases remains, in 725 of 
which the persons were killed, and the others resulted in 
more or less serious injury. Of the latter, 128 persons 
lost arms or hands, 2382 parts of hands or lingers, 
seventy parts of legs or feet, 1124 sustained fractured 
bones, fifty-three the loss of sight in one or both eyes, 
2102 burns and scalds, while the remaining 11,295 
persons suffered chiefly from lacerations and contusions. 

Distribution according to Age and Sex. — The distribu- 
tion of Industrial accidents according to age and sex is 
instructive. It is frequently assumed that the liability 
to accident naturally follows the course of the Factory 
Act limitations upon labour in the order of — children 
(11-14), young persons (14-18), women, men. Compar- 
ing Tables II. and VI., however, the actual order in the 
case of fatalities in Factories is found to be that of men, 
male young persons, male children, female children, 
female young persons, women. 

In 1897 one man in 4000 was killed in factories, one 
male young person in 5500, one male child in 10,000, 
one female child in 30,000, one female young person in 
72,000, and one woman in 100,000. 

In the same year in non-fatal Factory accidents of 
varying degrees of seriousness, one man in seventy was 
injured, one male child in 160, one male and one female 
young person in 240, one female child in 410, and one 
woman in 500. 

It will thus be seen that the risks run by males in 
general, and particularly by men, are much greater than 
in the case of females. The latter, as a rule, have fixed 
workplaces, and the work prescribed for them is usually 
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22 ACCIDENT IN FACTORIES. 

of a definite and limited range at the floor level, in which 
the same operations are repeated ad infinitum. In such 
cases almost all the risks can be met by attention to the 
statutory safe-guarding and care. In the case of males, 
however, who form 60 per cent, of the whole employees 
in Factories, the area of risk is much extended, both 
male young persons and male children being engaged at 
more dangerous operations than females of the corre- 
sponding age ; while men, who form 58 per cent, of the 
Factory workers, have to approach prime movers, mill 
gearing, and other machinery in motion, and require to 
perform difficult and dangerous tasks on ladders, narrow 
platforms and temporary staging. 

From the table it will be seen that in 1898 98 per 
cent, of all the fatalities in factories occurred to males 
and 86 per cent, of the former was sustained by male 
adults. Of the non-fatal injuries notified from factories 
to certifying Surgeons, 86 per cent, occurred to males 
and the corresponding proportion in accidents reported 
to Inspectors only was 98; while of this injury to males 
no less than 70 and 88 per cent, respectively was sus- 
tained by men. 

Distribution according to Industries, — In Table VII. 
the accidents in Factories during 1898 are classified 
according to Industry, Result, Age, and Sex, and ar- 
ranged in the order of accident totals. 

Textiles, — Amongst this class of factories during 1898 
it will be observed that Cotton stands highest both with 
regard to fatal and non-fatal accident, claiming 59*3 per 
cent, of the deaths and 62*5 per cent, of the non-fatal 
injury. 

On comparing Tables III. and VII., it will be seen 
that in Textiles the accident totals follow the order of 
number of persons employed, except in the case of Jute, 
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which, though it has only 39*5 per cent, of the operatives 
engaged upon Flax, is a more dangerous manufacture 
and takes precedence of the latter in the number of both 
fatal and non-fatal injuries. It will also be noted that, 
though the total accidents in Worsted are higher than 
those in Wool, the fatal cases in the latter are more 
numerous. 

Non-Textiles, — In the non-textile factory industries 
the order of number of persons employed has no general 
relation to the total casualties, the nature of the industry 
being the determining factor. 

Engineering, Shipbuilding, Appliance making, and 
Metal founding and conversion are four great non -textile 
industries which head the accident totals in that division 
of Table VII. Though these trades collectively employ 
only 43 per cent, of the total of such factory workers, 
they claimed in 1898 no less than 71*4 percent, of all 
the non-textile casualties as well as 51 per cent, of such 
of these as resulted in death, and are rightly regarded as 
amongst the most dangerous occupations. 

The next four trades in the Table — Nos. 5, 6, 7 and 8 
— employ 20*8 per cent, of the non-textile factory opera- 
tives, and last year contributed 12*6 per cent, of the 
iaccident to such workers. The remaining 16 per cent, 
is distributed in the manner indicated in the table 
amongst the factories in the ten industrial groups — Nos. 
9 to 18 — which together employ 36*2 per cent, of the 
total factory employees in the non-textile section. 

When the number of operatives engaged in each 
factory industry is taken into account the first four non- 
textile occupations in Table VII., together with Wood 
and Metal Extraction — Nos. 7 and 11 — are found to have 
the highest accident rates of any class of textile or non- 
textile factory; the order of danger from the non-fatal 
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injuries reported to certifying Surgeons being (1) Wood, 
(2) Engineering, (3) Appliances, (4) Metal extraction, (5) 
Metal founding and conversion, and (6) Shipbuilding. 

In Table No. XVII., Chapter V., Accident Rates in 
three classes of injury are given for each of the twenty- 
four ordinary factory industries just discussed. 

Employments under 1895 Act, The last five occupa- 
tions in Table VII. are those in which accidents were 
reportable for the first time in 1896, under the Act of 
the previous year. With the exception of factory laun- 
dries, in which the serious accident risk is very low, the 
outstanding feature of this class of industrial casualty — 
which is distributed over a large but unknown population 
— is the high ratio which the fatalities in several of the 
employments bear to the total accidents. During 1898 
in Building operations by mechanical power and by 
scaffolding at premises over thirty feet in height one 
injury in twelve proved fatal, at Dock, Wharf, and Quay 
labour one in forty-six, at Buildings in use with more 
than twenty persons, other than domestics, one in fifty- 
six. 

This result is largely due to the character of the 
accident risk, falls of persons, of structures, tools, and 
material accounting for 90, 70 and 66 per cent, respec- 
tively of the mortality. 

Distribution throughout the Year, — The seasonal dis- 
tribution of Factory Accidents is interesting and 
instructive. In Table VIII. a chart is given of the 
fatal accidents reported per month for each of the years 
1896 to 1898. 

From the chart it will be seen that fatal accidents 
have usually been at a minimum during the month of 
August; have rapidly increased during the months of 
diminishing light and have reached their maximum 
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during the last two years in the month of December 
from which point they have gradually declined again. 
The 1898 chart, while exhibiting generally these charac- 
teristics, shows a lower accident total for the first seven 
months of the year than those for 1897 and 1896 and 
has its minimum in July. 

The influence of the exceptional increase in accident 
mortality, particularly the forty-one deaths in the Trade 
Groups IX. to XVI 1 1, in Table VI., is revealed during the 
last six months of 1898 in the chart by a sharp rise and 
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Table VIII. 

unusually high death-rate in August, the increase being 
maintained to the close of the year, in the last month of 
which no fewer than thirty deaths from this group were 
contributed to the December total of eighty-five fatal 
accidents. 

In Table IX. Charts of Factory Accidents in general 
and of the fatal and more serious injuries combined are 
given for the years 1896 to 1898. In the case of the 
latter chart the maximum has generally been reached 
between October and November after rising from a 



26 ACCIDENT IN FACTORIES. 

minimum in August, with considerable fluctuation above 
and below the mean during the first six months of each 
year. 

For 1898 this chart repeats the characteristics of that 
for fatal accidents in the same year in Table VIII., the 
volume of all accidents in August being much greater 
than usual and the increase being steadily maintained 
till the month of November. 

Accident Increase, — From inspection of the upper 
charts of Table IX. representing the monthly totals of 
all classes of accident reportable to H.M. Inspectors, it 
will be seen that, though the all-accident charts for 1896 
and 1897 exhibit the same general characteristics as the 
corresponding lower charts dealing only with accidents 
requiring a report to certifying Surgeons, the upper chart 
for 1898 reveals a volume of accidents throughout the 
year and particularly during the last six months out of 
all proportion to the increases found in the fatal chart in 
Table VIII. and the combined fatal and serious accident 
chart for the same year in Table IX. 

This phenomenal record is due to several causes. 
From 1878 to 1896 the casualties requiring to be re- 
ported were all fatalities, and the accidents preventing a 
return to work within forty-eight hours after the occur- 
rence which arose from Power Machinery, Vats, Pans, 
Explosions, and Escape of Gas, Metal, or Steam. 

From 1896 onward this standard was much lowered 
by the Act of 1895, the causation standard being adhered 
to for the purpose of Reports sent to certifying Surgeons, 
though the time limit of absence from work was reduced 
to inability to perform five hours' ordinary work on any 
one of the next three days after the occurrence, and, in 
addition, the previously non -reportable but large class of 
non-fatal accidents occurring from causes other than 
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those specified and causing the same brief absence from 
work were made reportable to H.M. Inspectors only. 
The net effect of the new regulation was to distinguish 
between three classes of accident, namely: (1) Fatal 
injuries, (2) injuries from the above-named causes, most 
of which entail a much longer absence from work than 
the prescribed minimum ; (3) injuries from all other 
causes, not a few of which entail a very brief absence 
from work. The investigation of the latter seldom serves 
any useful purpose as the cases in which prevention 
might be secured under the Statute are mostly included 
under (1) and (2). At the same time the degree of injury 
in a proportion of class (3), though always coming short 
of death, is considerable, particularly in the falls of 
persons, material, structures, and tools in the shipbuild- 
ing and metal converting and manufacturing works. 

Though, in addition to Reports, the registration at each 
factory of these three classes of accident was required 
from 1st January, 1896, it was only very gradually that 
occupiers realised the bearing of the new accident stan- 
dard upon casualties in their works. 

Reports in class (3) in 1897 showed an increasing 
appreciation of the statutory requirements, and in 1898 
a further advance towards accurate reporting of minor 
casualties was made. Owing to the low standard great 
difficulty was found in getting employees to notify class 
(3) of accident to occupiers, this was particularly felt in 
Engineering and Shipbuilding works and the metal trades 
generally with respect to piece workers who absented 
themselves for more than the prescribed time without 
assigning a slight accident as the cause. In one work 
the author found that the accidents reported per month 
rose, solely owing to this cause, from eleven to sixty-five. 

From 1st July, 1898, and onward, the combined effect 
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of increased diligence on the part of occupiers, the regu- 
lations of insurance undertakers under the Workmen's 
Compensation Act, 1897, which only then came into 
force, and a greater willingness to report accidents upon 
the part of employees, led to the enormous increase in 
minor casualties which is represented by the ordinates 
between the two 1898 charts in Table IX. These causes 
also contributed to more accurate reporting in accident 
classes (1) and (2) particularly in the occupations 
brought under the Acts for accident purposes for the 
first time by the Act of 1895, namely, Laundries, Docks, 
Wharves, Quays, Warehouses, and certain classes of 
Buildings. 

Viewing the chart results as a whole it will be seen 
that the great majority of accidents in class (3) should 
for practical purposes be left out of account in estimating 
the possibilities of preventive regulations. In calculating 
Accident Rates, however, with the Workmen's Compen- 
sation Act liability in view, some account must be taken 
of the degree of injury and resulting incapacity for work 
arising from such casualties, and this has been done in 
Chapter V. of the present work. 

The amendment of the accident notification clause of 
the Factory Act of 1895 in the direction of a higher time 
limit, particularly for accidents from class (3) is inevi- 
table, and the prescribing in the latter case of an absence 
from work of more than two weeks would ensure the 
retention of the few preventable casualties and at the 
same time indicate decisively the number from this class 
falling within the scope of the Compensation Act. 

Trade and Sex Incidence of Accident Increase, — In 
Table X. a summary of the factory accidents, whose 
seasonal distribution and number have just been dis- 
cussed, is given for the textile and non-textile factories 
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and for the Dock and other employments from which 
casualties are reportable. 

Fatal Accident — The Textile contribution to fectory 
mortality in 1896, 1897, and 1898 was 69, 43, and 59 
respectively, of which three only in the first year and five 
in each of the latter years occurred to females. The 
non-textiles furnished in Groups I. to IV. — Metal 
manufacture and conversion — 232, 234, and 263 deaths, 
including only one fatality — in 1896 — to a female. In 
Groups V. to VIII. — the Paper, Chemical, Wood, and 
Miscellaneous Article Industries — the yearly deaths from 
accident were 87, 107, and 89 respectively, four of these 
in 1897 and one in 1896 and 1898 occurring to females ; 
the figures for the remaining ten non-textile Groups IX. 
to XVIII. being 116, 129, and 165, and including five 
deaths of females in 1896 and four in 1897 and 1898. In 
the Dock and other employments there was an increase 
of eight fatalities in 1898 over 1897, three of these how- 
ever occurred at Buildings in use, from which no accidental 
deaths had been previously reported and no mortality 
was notified from laundries, or to females. 

The net increase in fatal accident in factories and the 
above employments during 1898 was 70. Of this Textiles 
accounted for 16 but their fatalities were still 10 less 
than those for 1896. In non-textiles, Groups I. to IV. 
— employing 28'7 per cent, of the total factory workers 
— contributed 29 more deaths than in 1897, of which No. 
I., Engineering, accounted for 25. Groups V. to VIII., 
with 14*8 per cent, of the workers, had 18 fewer deaths, 
while Groups IX. to XVIII. with only 277 per cent, of 
the operatives had no less than 41 additional deaths in 
1898 — an increase of 45 per cent. The increase from 
the dangerous metal trades would probably have been 
less had the figures for 1897, which related to the period 
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covered by the great engineering trade dispute, been 
those of a normal year, but the advance in fatalities in 
Groups IX. to XVIII. is quite exceptional, is shared by 
all the divisions except Metal Extraction, Drink, and the 
minor non-textiles, and is most marked in the Glass, 
Food, Bleach, and Clay and Stone trades which have not 
hitherto bulked largely in the serious accident returns. 

Non-Fatal Accident, — The increase in reported non- 
fatal factory accident during the three years since the 
lower time and causation standard came into operation 
has been very general and considerable. 

The data for industrial groups during 1896 are not 
extant, but a comparison of the figures in Table X. relat- 
ing to 1897 and 1898 shows an increase of 16,959—42-6 
per cent. — in the non-fatal injuries of all kinds reported 
from factories in the latter year. Of that number 3173 
— 20*7 per cent. — represents the increase in the usually 
more serious accidents of this class reportable to certify- 
ing Surgeons as well as to Inspectors, and of this increase 
70*4 per cent, was sustained by male adults, 19*5 per 
cent, by male young persons, 7*7 per cent, by women, 
and 2-7 per cent, by female young persons. Serious non- 
fatal injury to male children was practically stationary 
and in the case of female children was less by 21*7 per 
cent. 

A balance of 13,786 from the reported non-fatal acci- 
dent increase in 1898 remains, which is composed to 
some extent of trivial injuries necessitating little more 
than the prescribed brief absence from work and also of 
more serious casualties which are largely unpreventable 
by any of the statutory regulations. 

The increased contribution from the new Dock, Ware- 
house, and other employments was, as might be expected, 

considerable in the third year of their inclusion, being 47 

3 
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per cent, for casualties reportable to certifying Surgeons 
and as much as 75-2 for injuries reportable to Inspectors 
only. 

Fatal accident in the latter employments has probably 
been generally reported, as only eight of an increase is 
recorded, but the above non-fatal injuries may possibly 
be even greater with fuller reporting and may fluctuate 
considerably owing to the nature of the occupations. 

The unusual mortality increase of 44 from the non- 
textile trades, Glass, Food, Bleach, Clay and Stone — 
which employ only 11-3 per cent, of the factory opera- 
tives — is equal to 62*8 per cent, of the total fatality 
advance, and is not likely to be maintained. 

In conclusion it should be noted that, so long as 
the present low time standard and somewhat arbitrary 
classification is maintained by the Statute, Accident 
Returns can only be appreciated after discriminating 
analysis on the lines which have been indicated. 
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CHAPTER III. 
LEGISLATION ON ACCIDENT AND SAFETY. 

Accident. 

Factory legislation has dealt with accident in Factories 
and Workshops in three directions, namely, Notification , 
Registration^ and Investigation, 

Notification of Accident, — The term "Accident" is 
not defined by any statute, but in the Factory Acts and 
relative legislation it has the popular significance of any 
sudden occurrence, apart from the act of God, illness, or 
personal violence, by which bodily injury is sustained by 
any person within the precincts of a factory or workshop, 
including a workshop employing men only, and the laun- 
dries, docks, wharves, quays, warehouses and buildings 
added for this purpose by the Act of 1895. 

Notification of any such injury must be made forthwith Factory Act, 
to the Inspector of Factories and Workshops for the 22 (i), (4), 



district when death ensues, or when the person is ^3 (s)- 



prevented from performing five hours' ordinary work Notification. 
on any one of the three working days next after the 
occurrence. 

In addition, where notifiable injuries have resulted 
fatally or have arisen from certain specified causes, 
namely — machinery in motion by mechanical power, a 
vat, pan, or other structure filled with hot liquid, or 
molten metal, or other substance, or an explosion, or 
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escape of gas, metal, or steam which does not require 
reporting otherwise under Section 63 of the Explosives 
Act of 1875, a similar Notice must be sent forthwith to 
the Certifying Surgeon of the district. 

The following is a notice in the form prescribed by the 
Secretary of State of a factory accident at machinery 
moved by mechanical power and therefore reportable 
both to Inspector and Certifying Surgeon. 

Table XI. 



FACTORY AND WORKSHOP ACTS, 1878 to 1895. 

Notice of Accident. 



C Name of the Factory or Workshop 
lA Name and address of Occupier 
I (Firm or Company) 

2. Nature of Industry .... 

{Date and hour of accident 
Time injured person began work 
on day of accident 

4. Name of injured person . 

5. Age of injured person 

6. Sex of injured person 

7. Occupation of injured person . 

8. By what part of machinery in 

motion or in what other way the 
accident was caused ; and how 
the injured person was employed 
at the time of the accident . 

9. Residence of injured person . 

10. Place to which injured person has 
been removed .... 



Harbour Saw Mills. 

Peter Anderson, 16 High 
Street, Wick, Caithness. 
Timber Sawing. 
May 5, 1899—5*20 p.m. 

7 A.M. 

Hector Macdonald. 

28. 

Male. 

Labourer. 
/-At a circular saw in 
motion by steam power. 
He was employed saw- 
ing a board when his 
left hand slipped off the 
wood and came in con- 

. tact with the saw teeth. 

20 Bridge Street, Wick. 

His father's residence, 
12 High Street, Wick. 



Signature of occupier, manager, or agent PETER ANDERSON. 

Date May 5, 1899. 
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For the special purpose of obtaining records of certain Factory Acts, 
injuries to health — as distinguished from accidents proper \^^\ sect. 29! 
— every case of lead, phosphorous, or arsenical poisonings j. .r~^ r 
or anthrax occurring in a factory or workshop is a report- certain 

. diseases 

able accident within the meaning of the Acts and notice 
of the same in the above form must be sent forthwith to 
the Inspector and to the Certifying Surgeon for the dis- 
trict. The Secretary of State may by statutory order 
apply this provision to any other disease occurring in a 
factory or workshop and by Order dated 27th March, 
1899, cases of mercurial poisoning so arising are likewise 
reportable. Also where any unreported case of the five 
diseases named, contracted in any factory or workshop, 
comes under the notice of a medical practitioner attend- 
ing or called in to visit in connection therewith, he must, 
under a penalty not exceeding forty shillings for failure 
to report, notify the case in writing to the Chief Inspector 
of Factories at the Home Office, London, and is entitled 
for every such notice to receive from the Secretary of 
State a fee of two shillings and sixpence. 

Registration of Accident. — Every occupier of a factory Factory Act, 

or workshop must keep a register of accidents and must ^^^' !' ^' 

enter therein every accident occurring in the factory or Registration. 
workshop of which notice is required by the Factory 
Acts within one week after the occurrence, and this 
register must be at all times open to inspection by the 
Inspector and by the Certifying Surgeon for the district. 

The particulars of the sawmill accident above which 
would require to be registered are given on page 38. 

In this way a chronological record of all the notifiable 
casualties in either class of premises is obtained which 
is of much value to occupiers and managers of works 
who interest themselves in the prevention of accident 
and also to the Inspector and Surgeon at their visits, 
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Table XII. 



REGISTER OF ACCIDENTS. 



1. Date of accident .... 

2. Name of injured person 

3. Age of injured person 

4. Sex of injured person 

5. Occupation of injured person . 

6. By what part of what machinery 

in ! motion or in what other way 
caused, and how the injured 
person was employed at the 
time of the accident 

7. Degree of injury (*.^., slight or severe) 



May 5, 1899. 

Hector Macdonald. 

28. 

Male. 

Labourer. 

^At circular saw in motion 
by steam power. He 
was employed sawing 
a board when his left 
hand slipped off the 
wood anci came in con- 
tact with the saw teeth. 

Severe. 

(e) Lost part of left hand, 

8. Nature of injury, according to | point of thumb, and 

classification below * . . .1 forefinger at first joint 

\ being cut off. 



[ 



*The nature of the injury should be clearly described under one or 
other of the heads in the following classification : — 

(a) Causing death ; (d) loss of right hand or arm ; {c) loss of left hand or 
arm ; {d) loss of part of right hand ; (e) loss of part of left hand ; (/) loss of 
any part of leg or foot ; (g) fracture of limbs or bones of trunk ; {A) fracture 
of hand or foot ; (i) loss of sight of one or both eyes ; (/) injuries to head 
and face ; {k) burns and scalds ; (/) lacerations, contusions, and other 
injuries not enumerated above. 



Failure to comply with the registration provision is 
punishable by a fine not exceeding Ten pounds. 
Factory Act, Investigation of Accident, — An Inspector under the 

189s', Sect! 22 ^^^^ h^^ ^^^ *^^ powers necessary for entering a factory 
(i). (4)* or workshop, or laundry, or other premises deemed to be 

(i), ('3). * a " factory " under the Act of 1895 and examining docu- 
ments, registers, or persons in any inquiries which he 
may consider it necessary to make into an accident or 
other statutory matter, and occupiers must afford all 
facilities for such purposes. 

Throughout the United Kingdom there are two thousand 



By an 
Inspector. 
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Surgeons each authorised to act under the Factory Acts Factory Act, 

for a definite and limited area. It is the duty of every ' * ^ 

Certifying Surgeon so appointed, amongst other matters, f^reTOn^*^^*"^ 
to make early inquiry into every accident notified to him 
from a factory or workshop or other premises under the 
Act, and transmit his report to the Inspector within 
twenty-four hours of the investigation. The form of 
this report is the same as that prescribed for the regis- 
tration of accident. 

The powers of an Inspector are, for this purpose only, 
conveyed to a Certifying Surgeon, and the latter is 
additionally authorised to enter in the course of his 
investigation any room or place to which the person 
killed or injured has been removed. He is also entitled 
to be paid by the Secretary of State for the investigation 
such fee not exceeding ten nor less than three shillings, 
according to the scale fixed by the latter. 

When it appears expedient the Secretary of State may Factory Act, 
direct the holding of a formal investigation into the^^^A'j^^*^^' 
circumstances and causes of an accident occurring in a J^S* Sect. 23 
factory or workshop including a workshop employing ' -^ — 
men only and the premises added by the Act of 1895, 1^.°^^°^^^ 
and the provisions of Sections 45 and 46 of the Coal State. 
Mines Regulation Act, 1887, are prescribed for conduct- 
ing such special inquiry. 

Provision is made in the case of an inquest by a Factory Acts, 
Coroner and jury into the death of any person from acci- J895' Sect. 19. 
dent in a factory or workshop for timely notice from the 'Z — 
Coroner to the Inspector of the holding of such, for and jury, 
adjournment under certain circumstances in the absence 
of a representative of the Home Office, and for the 
representation and power to cross-examine by counsel or 
personally, at an inquest, of the deceased's relatives, 
fellow- workmen, and employer, as well as the Inspector. 
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Fatal Acci- In Scotland, where coroner's inquests are not held but 

(Scotiand)*Act, industrial fatalities are inquired into by a Sheriff and 
^f d J^*^' provision is made for timely notification from the 

Sheriff Clerk of a County to an Inspector of inquiry into 

andVry^* a fatality occurring in a factory or workshop, and for 
evidence from or cross-examination by such Inspector, 
the deceased's relatives, fellow- workmen, employer, or 
other parties having an interest in the matter. 



Safety. 

Factory Act, Definitions, — In connection with the subject of Safety 

1878, Sect. 96. ^j^g Factory Acts recognise four classes of persons 

Employees, amongst industrial employees, namely, a " child," a 

" young person," a " woman," and " men ". The first is 

a person under the age of fourteen years, the second a 

person of the age of fourteen years and under the age of 

eighteen years, the third a woman of eighteen years and 

upwards, while the remainder, though not specifically 

defined, forms the fourth class and obviously consists of 

all males of eighteen years of age and upwards. 

Factory Act, A " child/' " young person," or " woman " is employed 

^ ^ ' ^' ^^ within the meaning of the Acts when engaged, whether 

Employment, for wages or not, at any kind of work whatsoever con- 
nected with a manufacturing process, a handicraft, or 
the making of any article, or in cleaning any part of the 
factory or workshop, or in cleaning or oiling any part of 
Factory Act, the machinery therein, and a person not employed by the 

^ ^^* !* ^ ^^' occupier of a factory but working therein for the time 

Or working, being has the same protection from accident. 
Factory Acts, Prevention of Accident, — Protection of life and limb 
1891' Sect. 6. ^^^ ^^^ more than half a century been a feature of the 
1895, Sect. 7. Factory Acts, and has in recent years become more pro- 
Safe-guarding. minent, the clauses of the statutes dealing with this 
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matter having been several times amended and extended 
to strengthen the hands of Her Majesty's Inspectors and 
secure greater care in the conduct of industry. The 
ordinary safety provisions recognise degrees of danger in 
the various classes of machinery in any factory under the 
1878 Act, and in any laundry using mechanical power. 

In the first place the absolute safe-guarding and main- 
tenance of secure fencing at every part of any form of 
prime mover is required. In this category are included 
all steam, gas, oil, and other engines, electric motors, 
windmills, water-wheels and turbines. Every fly-wheel 
directly connected with mechanical power, whether in 
the engine-house or not, and every wheel race and hoist 
also requires to be securely fenced. 

Second in order comes the machinery involved in the 
transmission of power from the prime mover to the 
various machines in a factory. 

Every part of the shafts^ wheels, drums, or pulleys Factory Act, 
used for such a purpose constitutes " Mill gearing " with- and 96. 
in the meaning of the Acts, and must either be securely ...... . , 

fenced or be in such position or of such construction as 
to be equally safe to every person employed or working 
in the factory as it would be if it were securely fenced. 

In practice if no portion of the mill gearing parts just 
mentioned is less than seven feet from the floor and no 
nearer approach is made to them in motion under any 
circumstances by any person in the factory they are con- 
sidered to be as safe as if they were securely fenced. It 
must be borne in mind however, that, in many factory 
industries, the stoppage of the whole transmission 
machinery for the purpose of a near approach to the 
mill gearing when a bearing gets hot, a lubricator empties, 
or a belt or wheel needs adjustment, is never entertained, 
and in such cases suitable safe-guarding must be provided 
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under the statute even at lofty mill gearing as a protec- 
tion for the person or persons whose duty it may be to 
approach the latter in motion, however infrequently. 

It will be noted that '* mill gearing" does not embrace 
any flexible transmitters of power such as the belting, 
ropes, or chains, which so often at the present day are 
links between the parts which are included in that term. 
This is due to the fact that the " mill gearing " definition 
still extant is fifty-five years old, and in millwright prac- 
tice, at that distant date, shafts and toothed gearing 
invariably formed the major portion of the transmission 
machinery, and driving straps or bands did not occur 
in the gearing until actual connection with a machine 
required to be made, in which case the last drum or 
pulley on the main driving shaft terminated the ** mill 
gearing ". The omission for so long a period to bring the 
definition of the latter into conformity with modern 
engineering methods, in which powerful straps and bands 
are often much nearer the person than the shafts, drums, 
or wheels, calls for the attention of the legislature. 

Meanwhile the regulations governing the third class of 

machinery provide to some extent for dealing with the 

matter. 

Factory Act, "Machinery" is now declared to include any driv- 

and^6 (2)! ^^^ *^S strap Or band, and all "dangerous parts of the 

- , , : — ^ machinery " require to be securely fenced under the 

Machinery and . . . . 

dangerous same conditions as to position and construction as those 

mac inery. already discussed in connection with " mill gearing ". 

Factory Act, Dangerous machinery was formerly required to be 

^ ^ '_!1^* * fenced after notice in writing from an inspector, but 

Dangerous owing to its combination with elaborate and tedious 

machinery. . " . 

arbitration proceedings in the case of every disputed 
detail the provision was of little practical value and was 
superseded by the above. The occupier of a factory, in 
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addition to the two classes of machinery first mentioned, 
has now to fence absolutely his dangerous machinery of 
every description, or provide it of equally safe construc- 
tion, and disputed cases of neglect or refusal to safeguard 
a dangerous part are now decided in detail solely by a 
court of summary jurisdiction on the evidence adduced. 
The prefixing by the 1891 Act, Section 6 (2), of the words 
"all dangerous parts of the machinery and" to Section 
5 (3) of the Act of 1878 has enormously increased the 
scope of the safe-guarding provisions, which thereby 
practically cover all factory operations by machinery, 
other than prime movers, mill gearing, and hoists which, 
as we have seen, Sire prima facie dangerous, where danger 
may be presumed and guarded against, and the procedure 
for interpreting the words in cases of difference of opinion 
is both rapid and satisfactory. 

In one case only of " dangerous parts of the machinery" Factory Act, 
does the statute condescend upon details, namely, in and schedule, 
non-textile tenement factories where grinding is carried^ "^ 
on. These are largely found in the Sheffield cutlery grinding 

factories 

trade where numerous small occupiers using a common 
prime mover are congregated in the same buildings and 
rooms constituting a factory. In such cases specific 
attention is prescribed to horsing chain and hook attach- 
ments at the grinder's sitting place, prime mover control, 
the fencing of belts, pulleys and grindstones, the drainage 
of floors, and the running of stones clear of fireplaces, 
doors, or other entrances, and of each other, owing to 
the frequency with which they develop flaws and fly to 
pieces with great violence. 

All the fencing already specified must be constantly Factory Act, 

maintained in an efficient state while the parts required^ 

to be fenced are in motion or use, except where the parts Maintenance 
are under repair, or under examination in connection 
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with repair, or are necessarily exposed for the purpose 

of cleaning or lubricating, or for altering the gearing or 

arrangement of the parts of the machine. 

Factory Acts, Neglect to observe any of the foregoing safe-guarding 

and 8i.^^ ^ requirements is deemed to be failure to keep a factory in 

1895, Sect. 25 conformity with the principal Act, and is punishable by 

a fine not exceeding Ten pounds, and, in addition to, or 

enaties. instead of inflicting such fine, the court may order 

certain steps to be taken under time limit, which may be 

extended, in order to secure conformity, and failure to 

comply after the expiration of the time ultimately fixed 

is punishable by a fine not exceeding One pound for 

every day that such non-compliance continues. 

Factory Act, The penalty for neglecting in a factory or in a laundry 

I 7 . ec . 2. ygjj^g mechanical power to provide or to maintain fencing 

Penalty in case at any part of the machinery required by Statute to be 

bodily injury, securely fenced may be increased to a sum not exceeding 

One hundred pounds where any person is killed or suff^ers 

any bodily injury in consequence, and the whole or any 

part of such penalty as may be recovered may be applied 

for the benefit of the injured person, or his family, or 

otherwise as the Secretary of State determines. 

Factory Acts, An entirely new class of safety provisions was intro- 

10^2^^^'^'^ duced into factory legislation in 1891 when power was 

1895, Sects. 23 given to the Secretary of State to certify as " dangerous " 

* any machinery, process, or description of manual labour 

for^dan^ous ^^ ^ factory or workshop, including, after 1895, men's 
trades. workshops and any dock, wharf, quay, warehouse, or 

building operations by mechanical power, which in his 
opinion appeared to be dangerous amongst other things 
to life or limb either generally or in the case of women, 
children, or any other class of persons. The Chief In- 
spector of Factories was at the same time empowered 
to propose to occupiers the adopting of such Special 
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Rules or measures as appeared to him to meet the 
necessities of such cases, and provision was made for 
dealing with objections by arbitration according to the 
Schedule of the Act of 1891, for the future amendment 
of Special Rules when established and publication of 
them by exhibition and distribution of printed copies. 
Twenty-three industries have already been certified as 
dangerous under these powers and Special Rules have 
been established, but, in so far as such requirements 
apply to the danger to life or limb from accident with 
which this work is concerned, as distinguished from 
danger or injury to health, they are confined to the 
fencing of vats and pans and ventilation of dangerous 
gases in the chemical and explosive industries, and the 
provision of masks, screens and gauntlets in the bottling 
of aerated water where the bursting of the charged bottles 
is frequent and dangerous. 

For the purposes of Special Rules or requirements Factory Act, 
the expression " process " is to include the use of any ^^^' ^^^* ^' 
locomotive. 

The observance of the duties assigned to occupiers Factory Act, 
and persons employed respectively under any Special ^^^' ^^' ^' 
Rules or requirements is provided for by penalties which 
may be inflicted on either or both parties as the circum- 
stances may require, and a Factory or Workshop or 
other premises in which any such contravention takes 
place is deemed not to be kept in conformity with the 
principal Act. 

Penal compensation may also be claimed for death or Factory Acts, 
injury to health or limb caused by such contraventions, ^g^^' g^^; j^.' 

Limitations are placed by the Acts upon the employ- Factory Acts, 
ment and position about machinery in motion of certain 1895', Sects. 8 

classes of persons who, experience has shown, cannot be ^^^ ^j 

relied upon to so work without accident. A child is not Safe working. 
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allowed to clean any part of a machine, whether fixed or 
in motion, while the moving part is operated by mechani- 
cal power. A young person is similarly prohibited from 
being employed in cleaning any ** dangerous parts of the 
machinery," and a young person or woman may not clean 
mill-gearing in motion by mechanical power. Children, 
young persons and women may not be allowed to work 
between the fixed and traversing parts of any self-acting 
machine — a spinning mule, for instance — while the 
machine is in motion by mechanical power, and no person 
employed in a factory may be in the space between the 
latter parts unless the machine is stopped with the 
traversing portion on the outward run. In the space 
referred to the area in front of a self-acting machine 
is not included. 
Factory Act, In any factory erected after the first day of January, 
1895, Sect. 9. 1395^ ^j^g traversing portion of any self-acting machine 
Safe construe- must be SO arranged that it shall not run out within a 

tion: position of .. «.«.,« /> . 

self-acting distance of eighteen inches from any fixed structure, not 
machine. being part of the machine, if the space over which it runs 

is at any time liable to be used by any one as a passage. 
Factory Act, Failure to comply with any of the above safe working 
1878. Sect . 83. Qj, g^£g construction regulations is deemed to be employ- 
Penalty, ment contrary to the provisions of the principal Act and 

a penalty not exceeding Three pounds may be imposed 

for each person so employed. 
Factory Act, Temporary or permanent interdict is also provided for 
and^23 uf ^ °^ ^^^ application ex parte of an Inspector to a court of 
summary jurisdiction in the case of any machine in a 

Safe construe- 

tion : danger- factory or workshop or at a dock, wharf, quay, warehouse, 
ous machine. ^^ j^^ building operations by mechanical power, the use 
of which is proved to be dangerous to life or limb. 

Similar powers are also conveyed to a court of sum- 
mary jurisdiction on the application of an Inspector, on 
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being satisfied that any place used as a factory or work- FactoorAct, 

shop, or part of such, is in such a condition that employ- ' ' 

ment therein is dangerous, amongst other things, to life Safe construc- 
and limb. Any contravention of the above orders of dangerous 
court is punishable by a fine not exceeding forty shillings structural' 
a day during such contravention. defects. 

The occupier of every factory constructed since 1 st Factory Acts, 
January, 1892, and of every workshop erected since 1 st 1895,' sects, io 

January, 1896, and in which more than forty persons are^"^ ^^ 

employed, must be furnished with a certificate from the Safe construc- 
Sanitary Authority of the district that the factory or dangerous 
workshop is provided on the storeys above the ground gj^|^^^^ 
floor with such means of escape in case of fire for the 
persons employed therein as can be reasonably required 
under the circumstances of each case. It is the duty of 
the Sanitary Authority to make the necessary examina- 
tion, and if satisfied to grant the prescribed certificate, 
and a factory not so furnished is deemed not to be kept 
in conformity with the principal Act. For the same 
purposes the Sanitary Authority is also empowered to 
deal with all factories and workshops of the above 
dimensions erected before 1st January, 1892, and 1st 
January, 1896, respectively, and disputes are to be settled 
by arbitration. On satisfying a court of summary juris- 
diction an Inspector may obtain an order for the pro- 
vision of movable fire-escapes in connection with a 
dangerous factory or workshop. Doors must not be 
locked or fastened in such a manner that they cannot 
be easily and immediately opened from the inside by 
employees while on the premises for employment or 
meals, and in every factory or workshop the construction 
of which was commenced after 1st January, 1896, the 
doors of each room in which more persons than ten are 
employed must, except in the case of sliding doors, be 
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made to open outward. Failure to implement an order 
of court with regard to provision of fire-escapes is 
punishable by a fine not exceeding forty shillings a day 
during such contravention, and a factory or workshop in 
which doors are fastened or constructed contrary to the 
above provisions is deemed not to be kept in conformity 
with the principal Act. 

The provisions just enumerated for the prevention of 
accident and embracing the safe-guarding of machinery 
and plant, the regulation of labour about them, and the 
structural safety of the premises constituting factories 
and workshops are the result of many years' considera- 
tion and practical experience by Her Majesty's Inspectors 
of the risks to be encountered in manufacturing indus- 
tries. The various methods of giving practical effect to 
the body of legislation here summarised are discussed 
and illustrated in Part II. of this work. 
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CHAPTER IV. 

EMPLOYERS' LIABILITY FOR ACCIDENT. 

Failing agreement with his employer, a workman's legal 
remedies for injury sustained by accident within, amongst 
other places, the close or curtilage of a ** Factory " under 
the 1878 Act, or premises deemed to be a "Factory" 
under the 1895 Act, are of two kinds, namely, Actions at 
Law and Statutory Arbitration. 

Actions at Law, — Amongst such possible sources of 
compensation for accident is any prosecution which the 
Crown may undertake against the occupier of a factory 
for breach of statutory duty whereby a workman has 
been injured or killed, and in which the penalty recovered 
may, under certain circumstances, reach the injured 
person or family without prejudice to any civil right 
of action they may possess. 

The law of the United Kingdom under which a work- 
man may on his own behalf raise an action for damages 
for injury sustained by accident in course of his employ- 
ment is to be found in two departments, namely, the 
Common Law or unwritten legal right derived from 
usage, custom and judicial precedent, and the Statute 
Law as expressed by Acts of Parliament. 

The Common Law of both Scotland and England recog- 
nises the right of any person injured by the misconduct 
or negligence of another to be compensated by the latter 
under certain circumstances for the results of such injury, 
and the claim may also condescend upon any related 
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breach of statutory duty under the Factory or other 
Acts which, of themselves, are silent as to civil remedies. 

The Statute Law provides restricted and alternative 
remedy in an action at law under the Employers' 
Liability Act of 1880 for workmen killed or injured under 
certain conditions in the course of their employment. 

The main features of these several classes of action at 
law are described in this chapter. 

Statutory Arbitration, — This is an additional and 
definite remedy without recourse to action at law in the 
case of workmen killed or injured in course of employ- 
ment about certain places, including all Factories, which 
has been provided by the Statute Law in the Workmen's 
Compensation Act of 1897. In the next chapter the 
scope of this important measure, which has been in 
operation for one year, is described, and factory acci- 
dents and accident rates are discussed in relation to it. 

Penal Compensation. — The penalty not exceeding Ten 
pounds imposed upon the occupier of a factory under 
Section 81 of the Factory Act, 1878, for having neglected 
to fence the machinery, vats, pans, or other structures 
prescribed by the Acts, or to maintain such fencing may, 
as has been seen in the previous chapter, be increased 
under Section 82 of the principal Act to a maximum of 
One hundred pounds if any person is killed or suffers any 
bodily injury in consequence of such neglect. The latter 
section as amended by Sections 13, 22, and 23 of the Act 
of 1895, also, in the case of both a factory and a work- 
shop and of laundries, docks, wharves, quays, warehouses, 
and premises in which mechanical power is used for 
building purposes, extends the penalty to cases of death, 
bodily injury, or injury to health caused by an occupier's 
neglect to observe any other provisions of the Factory 
Acts or any Special Rule or requirement made in pur- 
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suance of the Act of 1891 ; provided that in case of injury 
to health the occupier shall not be liable unless the injury 
was directly caused by his neglect. 

The whole or any part of the penalty so recovered may 
be applied for the benefit of the injured person or his 
family, or otherwise as a Secretary of State determines. 
Such penal compensation does not necessarily bear any 
relation to the injury sustained, and is usually based 
upon the nature of the contravention. If so awarded in 
whole or part it does not take away the right to raise an 
action for civil compensation either under the Statute or 
at Common Law, but from the award in successful pro- 
ceedings under the Employers' Liability Act of 1880, or 
the Workmen's Compensation Act of 1897, any sum 
received as above must be deducted. In the case how- 
ever of the Employers* Liability Act, 1880, no injured 
person or representatives can benefit from penal com- 
pensation received in the form of a fine under the 
Factory Acts after the termination of civil proceedings. 
Apart from penal compensation which may or may not 
reach the workman or his representatives the other 
claims at law for damages described in this chapter are 
alternative. 

Common haw Compensation founded upon breach of 
Statutory Duty, — Until recently it was not quite clear 
whether a civil claim at Common Law in England and 
Wales for compensation for injuries, based solely upon 
this head, could be successfully made in the case of 
accident under the Factory Acts, which do not deal with 
a workman's remedies other than that just discussed. 
Before the principal Act was passed the right appeared 
to be acknowledged, but in later cases it was held that, 
unless the statute founded upon showed an intention to 
create such a right, the latter could not be held to exist. 
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The matter however appears to be now settled, so far 
at least as the Factory Acts are concerned, in favour of 
the workman by the decision in Groves i;. Lord Wim- 
borne of the Court of Appeal given on 28th June, 1898. 

The judge at Assizes had held that no civil action for 
compensation could lie under Section 5 of the Factory 
Act of 1878, for injury at machinery admittedly not 
fenced as required by the statute, because Section 82 of 
the same Act provided a penalty for any breach of 
Section 5 which caused injury or death. He directed 
judgment to be given for the defendant, and also found that 
no negligence on the part of the latter had been esta- 
blished. The case was appealed, and the Court of Appeal 
allowed the appeal and entered judgment for the plaintiff. 

In giving judgment the Court of Appeal said, that the 
Factory and Workshop Act, 1878, was passed by the 
Legislature in favour of the workmen, in order to compel 
the master to do certain things for their protection. 
Section 5 imposed an unqualified obligation to fence 
certain machinery and to maintain the fencing. It was 
conceded that the machinery came within the Section. 
It could not be doubted that, if Section 5 stood alone, 
a cause of action would have accrued to the plaintiff. 
Unless it could be found that upon the whole purview of 
the Act it was intended that the only remedy should be 
the imposition of a fine upon the master for the breach 
of his statutory duty, it was clear that the Act gave a 
right of action to the injured person upon proof of the 
breach of the statutory duty and the injury caused 
thereby. If a penalty were inflicted on an employer for a 
breach of duty, the fine should be proportionate to the 
character of the offence, and not proportionate to the 
injury inflicted on the workman. However, whatever 
penalty was inflicted, it would not necessarily go into 
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the pocket of the injured workman, because by Section 
82 the Home Secretary might, in his discretion, but was 
not bound to, apply the whole or any part thereof for 
the benefit of the injured person. Further, by Section 
87 the occupier might be exempt from a penalty, and a 
workman, who was the real offender, might be fined 
instead, when he might not have a penny to pay the fine 
with, and yet the argument was that in such a case the 
injured workman must look to the fine as his sole possible 
compensation. The court was of opinion that the plain- 
tiff had a cause of action upon the statute. On the 
point of common employment the court held that the 
plaintiff had only to prove a breach of the statutory duty 
and injury to himself therefrom, and that it was no 
answer to say that the injury was caused by the negli- 
gence of a fellow-servant. The defendant could not 
delegate his statutory duty to another. 

Common Law Compensation under Lord Campbell's 
Act [The Fatal Accidents Act, 1846). — This Act does not 
apply to Scotland where the Common Law already pro- 
vided a remedy in case of death from accident. Through- 
out the rest of the Kingdom, however, the representatives 
of a person killed by accident before the passing of this 
Act could not claim the damages for injury which the 
deceased would have been entitled to had death not 
ensued. Lord Campbell's Act makes possible within 
twelve months of death the maintenance of an action at 
law for damages, without specified limit as to amount, for 
the benefit of the relatives of the deceased named in the 
Act, against any person who by his wrongful action, neglect, 
or default may have caused the death of another person. 

Common Law Actions, — At Common Law an action 
for damages, to the amount of which no limit is attached, 
by an injured person or certain relatives will lie if injury 
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is caused from defective machinery, plant, or material 
due to the personal fault of the employer. The employer 
is also liable for personal fault in selecting an incompetent 
servant through whose incompetency a workman suffers 
injury. A workman however cannot claim under this 
head for injury arising out of the ordinary risks of his 
employment, or caused by the negligence of a fellow- 
workman except where the latter is the servant of 
another master in which case that employer is liable. 

The workman's knowledge of defects may preclude 
recovery of damages at Commen Law if he continues 
working, unless on reporting the danger he is ordered to 
continue or unless it is clearly established in evidence 
that the workman had not voluntarily agreed to relieve 
his employer from the consequences of the danger which 
caused the accident. 

Statute Law Compensation under the Employers' Lia- 
bility Act J 1880. — The provision made under the Common 
Law for solatium in case of personal injury incurred by 
workmen has always been regarded as unsatisfactory, par- 
ticularly with regard to the doctrine of common employment 
which compels the injured person to suffer all the conse- 
quences of his fellow-workmen's carelessness or default. 

An attempt was therefore made in 1880, independently 
of the existing law, to alter this state of matters by 
statute in favour of the workman, but, at the same time, 
the necessity for carefulness on the part of the latter 
was emphasised and the liability of the employer was 
limited in amount and in the number of employments to 
which the new provision extended. 

This Act applies amongst other industrial employ- 
ments to workmen engaged in factories and workshops 
but only to such of these as are the actual servants of 
the occupiers of such places. 
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The amount of compensation recoverable is limited to 
a maximum equivalent to three years' wages of a person 
at the time in the s^me grade of employment in the 
district, and may be awarded on proof of the negligence 
of the employer, his foreman or other workman to whose 
orders the injured person conformed as part of his duty. 

This negligence and the resulting accident may have 
arisen in connection with defect in the machinery, plant, 
or premises, or in the method of using such, but the fact 
that a machine or other part is dangerous must be con- 
nected with negligence on the part of the employer or 
of some one entrusted by him with securing its safe 
condition. 

Where the employer or superior of a workman did not 
know of the defect or negligence alleged to have caused 
injury, and the latter knew but did not give notice of such 
within a reasonable time, or where the defect did not 
remain undiscovered from any negligence on the part of 
the employer or superior, the workmen is not entitled to 
recover damages. Notice of injury must be given for 
the purpose of this Act within six weeks of the accident, 
and the action commenced within six months of injury, 
or, in case of death, within twelve months from the time 
of death. In case of death want of timeous notice may 
be excused if in the opinion of the judge there has been 
reasonable cause for delay. 

Any penal compensation awarded to an injured person 
must be deducted from any compensation obtained under 
this Act. Masters may agree with servants as a condi- 
tion of employment that this Act shall not be applicable 
to their particular service and the acceptance of insur- 
ance benefits after accident by a workman who professed 
no knowledge of such a contract has been held to pre- 
clude the recovery of any sum under this Act. 
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CHAPTER V. 

THE WORKMEN'S COMPENSATION ACT, 1897. 

Origin of the Act, — In the sixteen years during which 
the Employers' Liability Act of 1880 represented the 
latest contribution of the legislature to the difficult sub- 
ject of remedy for injuries from industrial accident, much 
reason for dissatisfaction with the measure was found. 
In the first place the great expansion of engineering and 
non -textile factory enterprise in general served to increase 
the number of casualties unremediable under the Act or 
at Common Law, and yet not due to fault on the part of 
the injured person. In the second place the expenses of 
an action at law, which was the only method of settling 
a disputed claim, were a grievous tax upon both parties 
to the suit. In successful proceedings the many charges 
incurred which could not be included in the legal costs 
greatly diminished the sum of money which was in the 
end received by the workman or his representatives, 
while on the other hand a decision in favour of the 
employer was also costly, for the expenses awarded to 
the latter were practically unrecoverable. A speedier 
and juster solution of the problem was desired on all 
hands, and various proposals were made and presented 
for the consideration of Parliament, but of these only 
the Act of 1897 received the approval of the legislature. 
This measure is a professedly tentative one upon entirely 
new lines. It substitutes statutory arbitration for action 
at law and conditionally provides not only for definite 
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compensation to dependants in case of death but also 
for specific aliment during permanent or temporary 
incapacity for work owing to accident. 

As its scope, results, and possible extension are more 
intimately related to the subject of accident and safety 
in factories than those of the preceding and unrepealed 
Statutes, it is here described and discussed at fuller 
length in its practical aspects. 

Provisions of the Act. — The object of the Workmen's 
Compensation Act, 1897, which came into force on 1st 
July, 1898, is to give workmen, or in cases of death 
their dependants, definite compensation for all personal 
injuries by accident arising out of or in course of speci- 
fied employments. The principle, a wholly new one, on 
which this provision is made, is, " that where a person, on 
his own responsibility and for his own profit, sets in motion 
agencies which create risks for others, he ought to be 
civilly responsible for the consequences of what he does ". 

The cause of the accident is practically immaterial ; it 
is the fact of the injury which entitles to compensation. 
To this increased liability there are, however, certain 
conditions attached, namely : — 

(1) No compensation is recoverable unless the dis- 

ablement prevents the workman for a period 
of at least two weeks from earning full wages 
at the work at which he was employed. 

(2) Nothing in the Act aflFects the existing civil 

liability of the employer, but workmen, or in 
case of death certain of their dependants or 
relatives may, at their option, either claim 
compensation under this Act, or take such pro- 
ceedings as are competent under the Statutes 
already described, and which were open to 
them before the commencement of this Act. 
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(3) No compensation claimed under the Act is 
allowable if it is proved that the injury to a 
workman is attributable to his own serious 
and wilful misconduct. 
To maintain a claim under the Act notice of injury 
from accident must be given as soon as practicable, and 
before a workman has voluntarily left the employment 
in which it occurred. The claim must be made within 
six months of the accident, and, in case of death, within 
six months of that event. Where there is a want or 
defect in the prescribed notice the claim may stand if 
the defence of the employer remains unprejudiced there- 
by, or if the defect was occasioned by mistake or other 
reasonable cause. Failing agreement between employer 
and claimant, arbitration in accordance with the second 
schedule to the Act is provided for either privately before 
a representative Committee or at the expense of the 
Crown, and from such award as may be made in accord- 
ance with the first schedule to the Act the penal com- 
pensation, if any, which may have reached the workman 
in connection with a Factory Act prosecution, must be 
deducted. Provision is made for obtaining stated cases, 
on questions of law arising out of arbitration proceedings, 
for the opinion of the Superior Courts. Contracting out 
is also permitted in the case of private schemes of com- 
pensation in which the employees concur and which the 
Registrar of Friendly Societies after inquiry has certified 
to be on the whole not less favourable to the worknien 
than the compensation provided for by this Act. 

The scale and conditions of the compensation provided 
under the Act are set forth in the first schedule to the 
same, and are briefly summarised here. In case of death 
from injury a payment to the workman's dependants of a 
sum equal to his earnings under the employer concerned 
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during the three years immediately preceding the injury 
and proportionate to the weekly earnings where less than 
three years' employment has taken place, provided that 
the sum paid shall not exceed Three hundred pounds nor 
be less than One hundred and fifty pounds. Provision 
also is made for similar payments either by agreement 
or after arbitration to those only partly dependent upon 
the deceased workman, and for medical and burial 
expenses, limited to Ten pounds, where no dependants 
are left. Total or partial incapacity for work — duly 
certified from time to time if so required by the employer 
— is compensated by a weekly payment not exceeding 
half the average weekly earnings after the second week 
of incapacity and not greater than one pound per week, 
and such payment after continuing for six months may 
by agreement or arbitration under the Act be redeemed 
by a payment of a lump sum. Many matters of pro- 
cedure are not provided for in the Act, and are regulated 
by Rules of the Supreme Courts framed for that pur- 
pose. In Scotland the Court has passed an Act of 
Sederunt making such provision. 

Scope of the Act, — Amongst the industrial occupations 
embraced by this Act are all the employments to which 
the notification of accident clause of the Factory Act, 
1895, applies with three exceptions, namely: — 

(1) Workshops. 

(2) Laundries not using mechanical power. 

(3) Buildings exceeding thirty feet in height, in 

which more than twenty persons, other than 
domestic servants, are employed for wages. 
The exclusion of the above premises was justified by 
the absence in them of the numerous and serious acci- 
dents which were found in the other employments to 
which the Act is applicable. The evidence on this head 
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may be conveniently presented here in Table XIII. where 
the number of fatal and non-fatal accidents from such 
places reported under the Factory Acts during 1898 are 
given : — 

Table XIII. 



STATISTICS OF CERTAIN EMPLOYMENTS EXCLUDED 


FROM WORKMEN'S COMPENSATION ACT, 1897. 
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It will be observed that the proportion of accidents in 
workshops, and particularly in laundries without power 
and in the buildings defined, is practically negligible, and 
the figures for workshops during the period 1st January, 
1898, to 30th June, 1899, while showing the effect of the 
improved accident reporting under the new notification 
clause of 1895 already referred to in Chapter II. are still 
very low. In 1898 only two fatal accidents occurred in 
workshops, and 137 non-fatal injuries mostly of a slight 
character were sustained. For the first six months of 
1899 the figures were 3 and 83 respectively, while during 
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the first year's operation of the Workmen's Compensa- 
tion Act, July, 1898, to June, 1899, 3 fatalities and 160 
minor injuries in workshops were reported. The author 
has found in practice that very few of the non-fatal 
injuries in workshops result in anything approaching 
a fortnight's incapacity for work, and the above data go 
to prove that no hardship in the matter of frequent 
incapacitating accident, such as that pertaining to the 
more dangerous factory employments, attaches to handi- 
crafts as pursued in workshops. The extension of the 
privileges of the Compensation Act would therefore 
involve no serious burden upon the above workshop and 
other industries for actual compensation^ though the risk 
in 1898 of five fatal accidents distributed over at least 
one million employees and between one and two hundred 
thousand occupiers of small workshops and laundries, 
and of certain buildings, would probably lead to an 
expenditure many times greater on unremunerative 
insurance premiums, however low the latter might be 
fixed. 

The premises under consideration here and included 
under the Act of 1897 consist of all factories proper 
under the Factory Act, 1878, and the following places 
under the Factory Act, 1895, Docks, Wharves, Quays, 
Warehouses, Building operations where mechanical 
power is used, Laundries using mechanical power and 
buildings exceeding thirty feet in height in course of 
construction or repair by means of a scaffolding. The 
number of such premises and of the persons employed 
therein, the nature of the trades and their distribution, 
have already been dwelt upon in Chapter I. The extent 
and degree of the accidents in the same employments 
have been treated of in Chapter II., the Factory Act 
regulations on accident and safety therein have been 
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described in Chapters III. and IV., and are detailed in a 
convenient form in Part J 1 1, of this work, while Part II. 
is devoted to the description and illustration of practical 
methods of preventing accident. 

Accident in Factories under the Act. — In connection 
with compensation for accident it may be of interest to 
review the statistics of casualties in the above employ- 
ments which were reported in terms of the Factory Acts 
during the period from 1st July, 1898, to 30th June, 1899, 
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Table XIV. 



being the first year of the operation of the Workmen's 
Compensation Act, 1897. 

In Table XIV. the fatal accidents in all places deemed 
to be factories and under the Compensation Act are 
given for the first year of its operation. 

Compared with the monthly chart for the previous 
twelve months, the year under consideration shows the 
influence of increased employment owing to the general 
improvement of trade which began in February, 1898, at 
the close of the great engineering trade dispute, and 
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affected all those branches of industry which contribute 
most largely to the Factory casualty returns. The chart 
it will be observed starts from a lower point in July, 
1898^ than it did previously^ and, after an unusual rise in 
August, follows the normal course during the months of 
diminishing light until January, 1899. A second maxi- 
mum is suddenly attained in February. This is followed 
by a very pronounced drop to the 1898 level in March, 
and an immediate return in April to an unusually high 
spring fatality rate. 

In Table XV. the all-accident monthly chart in factories 
for the first year of the Compensation Act is given, and 
the disparity between it and that for the previous twelve 
months is very apparent. The difference is attributable 
to several causes already referred to in Chapter II. 
Better reporting year by year of minor casualties under 
the new notification clause of 1895 has characterised 
accident notification since that provision came into force, 
and the improvement during the first year of the Com- 
pensation Act has been most marked, employers having 
now a clearer understanding of the low standard consti- 
tuting a reportable accident, and their attention being 
also drawn to the subject by the regulations and instruc- 
tions of insurance undertakers. 

Employees also, particularly in piecework trades, have 
exhibited more willingness to record accidents which for- 
merly did not come to the notice of their employers as the 
cause of absence from work. The diminishing influence 
upon the volume of accidents during the previous twelve 
months of the trade dispute already mentioned must not be 
left out of account. This serious check upon employment 
affected for the greater portion of a year and for seven 
months of the period referred to all the industries which 
contribute most largely to the accident total in factories. 
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The lower chart in Table XV. indicates the combined 
monthly totals, during the first year of the Compensation 
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Act, of the fatalities in factories and the non-fatal injuries 
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from causes requiring report to Certifying Surgeons as 
well as to H.M. Inspectors. This chart, while, from the 
reasons stated above, showing an increase all over on 
that for the previous twelve months, follows the normal 
course, and the total number of accidents is not out of 
proportion to the increased volume of trade which has 
characterised the period, and was absent from the twelve 
months with which it is compared. 

The non-fatal casualties reportable to Certifying Sur- 
geons are usually of the more serious type, and entail 
much longer absence from ordinary work than the 
inability to perform five hours of such on any one of the 
three days next after the occurrence which constitutes a 
non-fatal accident reportable under the Factory Acts. 

The fact that an accident is only reportable to H.M. 
Inspector is, however, no sure guide to its degree, as all 
falls and blows resulting in non- fatal injury, however 
serious, are included in this category. 

Accident Rates in Factories under the Act. — No statis- 
tics regarding the number of persons employed about the 
premises deemed to be factories for limited purposes by 
the Factory Act of 1895 and included under the Com- 
pensation Act are available, and accident rates such 
as those given below for factories proper cannot be 
calculated. 

In Table XVI., however, the number of such places 
where known and the number of fatal and non -fatal 
accidents reported to Certifying Surgeons during 1897 
and 1898 are given. 

It will be noted in connection with such places that, 

while the total of fatal accidents has slightly increased, 

the number of non-fatal injuries requiring reports to 

Certifying Surgeons has nearly doubled. This is what 

might be expected in premises which came under the 

5 
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Factory Acts for the first time on 1st January, 1896, and 
have only gradually complied with the Accident Notifica- 
tion Clause. The inclusion of these places under the 
Compensation Act doubtless helped, as was the case 
with factories proper, to secure accurate reporting of 
accidents. The Laundry risk it will be seen is by far the 
smallest. The two deaths in 1897 were caused by the 
same accident — the bursting of a hydro extractor — a 
very unusual occurrence, and no fatalities took place in 
1898. Dock, Wharf, and Quay Accidents are spread 
over a large but unascertainable number of workers who 
are practically all male adults, and the number of deaths 
in that occupation in 1898 — 89 — is the largest single 
contribution to the factory mortality total of the United 
Kingdom. 

Accident Rates in Factory Industries, — As already 
indicated in the analysis of factory accidents in Chapter 
II. the totals of reported casualties in each group of 
textile industries are nearly in the order of the number 
of persons employed, but when the minor accidents are 
eliminated this no longer holds good. In Table XVII. 
Accident Rates for the Textile Industries and for the 
Non-textile employments in eighteen groups are given. 
The rates are based upon the fatalities, the non-fatal 
injuries requiring reports to Certifying Surgeons, the 
minor injuries reported to Inspectors only, during the 
year 1898, and the last published Annual Return of 
persons employed in factories. The trades are arranged 
in the table in the order of danger from the more serious 
non-fatal injuries reported to Surgeons. 

Amongst Textiles, which employ 25 per cent, of the 
total factory workers, it will be noticed that the highest 
annual fatality rate — 0*08 per thousand — occurs in the 
woollen factories, and Cotton, Worsted, and Jute follow 
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in the order named. In accident from power machinery 
and other non-fatal causes reportable to Certifying 
Surgeons, Jute is the most dangerous textile, the rate 
being 4*51, and is followed by Cotton, Worsted, and 
Wool. Non-fatal accident from other causes reportable 
to Inspectors only is not prominent in Textiles owing to 
the universal prevalence of machinery, and the rates are 
about equal in Jute and Cotton, and Worsted and Wool 
respectively. The mean textile rate for these three 
classes of accident are 0*05, 3*51, and 1*20 respectively. 

In the non-textile factory industries the incidence and 
degree of the above accident risks is very considerable. 

In Metal Extraction, Shipbuilding, Chemicals, and 
Metal Conversion, one person is killed by accident per 
annum in every one, two, three, and four thousand 
employees respectively. The industries named are not 
so remarkable for machinery risk as for serious and fatal 
falls of persons and material, and burns. Most of the 
other non-textile fatality rates are much higher than in 
textiles, and the mean death-rate is nearly four times as 
great. 

In non-textile non-fatal accident reportable to Certi- 
fying Surgeons, Sawmilling and Carpentry industries, 
notable for their very dangerous power machinery, head 
the list with the high rate of lOS per thousand. Engi- 
neering, Appliance Making, Metal Extraction, Conversion, 
Shipbuilding, and the other occupations follow in the 
Table in their order of danger from this class of accident, 
the mean rate being 5*30. 

Non-fatal injuries from other causes reportable to 
Inspectors only are very differently distributed. Ship- 
building with its many falls of material, persons, and 
tools, occupies an unenviable first place with over 53 
accidents per thousand operatives, while Glass, Ap- 
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pliances, Engineering, Metal Extraction, Conversion, 
Galvanising, and Gas, and Chemicals follow in the .order 
named, and are all above 12 per thousand. In the 
remaining nine trade groups accident of this description 
is neither great nor serious. The mean rate in this 
class for all non-textiles is 11*28 and the All- Factories 
rate for the above three classes of accident is 0*15, 4*78, 
and 8*38 respectively. 

A Yearns Operation of the Act, — In concluding this 
account of the nature and incidence, so far as factories 
are concerned, of an important and far-reaching addition 
to the legislation on employers' liability for accident, 
several features of its first year's operation call for notice. 

The period was one of exceptional activity in factory 
enterprise, and opportunities for employment abounded, 
particularly in the more dangerous metal working- occu- 
pations where day and night work prevailed. The num- 
ber of reported fatalities during the twelve months — 
July, 1898, to June, 1899 — in places classified as factories 
was 837, and the non-fatal injuries in the same numbered 
67,469. About one-third of the latter was reportable 
to Certifying Surgeons. Notwithstanding the numerous 
adverse opinions expressed during the last two years as 
to the probable value of the measure, the benefits in 
relief from actions at law, and pecuniarily, which it has 
conferred on three and three-quarter millions of opera- 
tives in ordinary factories, and also upon half as many 
workers in mines, quarries, docks, railways, and other 
places, are very real and extensive. They have, how- 
ever, been largely overlooked owing to the remarkable 
facility with which the great majority of claims have been 
settled extra-judicially, and the very general abstention 
from recording such agreements in the County Courts. 

Several hundred official medical referees have been 
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practically unemployed, gloomy forecasts as to malinger- 
ing and economic friction have not been fulfilled, and 
certified schemes of compensation have been adopted in 
only a few cases in preference to the Act. 

On the other hand it is the comparatively small but 
unsatisfactory aspects of the Statute which have obtained 
publicity, for its interpretation in the relatively few dis- 
puted cases has revealed anomalies and difiiculties which 
call for amendment. 

Owing however to the novel principle of the measure 
and the absence of experience in dealing extensively on 
such lines with complicated questions of work, wages, 
and dependency in connection with fatal or incapacitating 
accident, the Act was necessarily limited in scope and 
more or less experimental. The important part which 
is specifically assigned by the measure to the locus of 
the accident has been sometimes overlooked, during the 
first year, in the expectations formed of it. Compensa- 
tion depends upon a person being at work in a certain 
place when injured, and therefore no trade, as such, is 
absolutely included. 

The individual cases of non-inclusion of persons 
ordinarily at work within the curtilage of a factory have, 
however, been very few in comparison with the large 
number of casualties clearly falling within the scope of 
the Act, and the great majority of the latter were not 
previously remediable by any of the actions at law 
described in the last chapter. 

The exceptions have chiefly arisen in connection with 
the phrasing and undefined terms of Section 23 of the 
Factory Act of 1895, by which certain premises — Docks, 
Warehouses, Building operations, etc. — were brought 
for the first time under accident and other regulations. 
This clause has, in the case of such of the premises as 
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were included in the Workmen's Compensation Act, been 
a fruitful source of contention, and has operated more or 
less arbitrarily. Most of the opinions required under the 
Act from the Superior Courts have been connected with 
this matter, though the fatal injuries — 177— sustained 
at such places were only 21 per cent, of the factory 
mortality during the first year of the Act, and the non- 
fatal casualties — 8843 — were but 13 per cent, of the 
factory total in the same time. 

From actual data for the above period on the duration 
of incapacity owing to accident amongst 10,000 em- 
ployees in each of the industries contributing most 
largely to the accident total, the author estin;iates that 
over all, in factories alone, 60 per cent, of the non-fatal 
casualties reported to Certifying Surgeons and 40 per 
cent, of those notified to Inspectors only, prevented the 
earning of full wages for more than two weeks. This 
implies that compensation was payable under the Act 
during the first year of its operation in no less than 
32,000 factory casualties, of which 837 were fatalities. 
During the same period the number of judicial arbi- 
trations in connection with factory accident throughout 
the United Kingdom was between 300 and 400. Assum- 
ing the higher figure it will be seen that the proportion 
of such claims brought before the courts was only 1*25 
per cent, of the above total. Such conclusions confirm 
the many individual experiences of absence of friction in 
the application of the Act, and prompt settlement of 
claims by employers and insurance undertakers. These 
results are in striking contrast to the costly legal pro- 
ceedings — about 1000 in number — which are annually 
instituted at Common Law and the Employer's Liability 
Act, 1880, throughout the Kingdom in connection with 
factory accident, and many of which are unsuccessful. 
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Altogether the Statute under review, though requiring 
obvious amendment, has, in the first year of its operation, 
attained results of a most gratifying character, and has 
proved a great boon to the industrial classes. 

It has also placed factory occupiers and numerous 
other employers upon a common footing in the treatment 
of temporary or permanent incapacity of operatives owing 
to accident, and has by its specific compensation, pro- 
visions, and procedure largely relieved the former of the 
uncertainty and expense of the numerous actions-at-law 
which would have resulted from an extension of em- 
ployers' liability on the lines of the previously existing 
legislation. 
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CHAPTER VI. 

THE CAUSES OF FACTORY ACCIDENT. 

Before dealing with the practical aspects of the preven- 
tion of accident in factories, it is desirable to form some 
idea of the origin of the casualties which, in a single year 
of peaceful industrial life, result in over 700 deaths and 
57,000 injuries, totals far exceeding the killed and wounded 
of a great campaign even after due allowance for the 
minor non-fatal injuries is made. In the administration 
of the Factory Acts, as we have seen in Chapter III., 
provision is made in the statutory accident reports from 
occupiers of factories, and in the reports prescribed in 
the cases requiring investigation by Certifying Surgeons, 
for such particulars as to the cause of injury as will 
enable Her Majesty's Inspectors to have definite infor- 
mation on this head. Thereafter by special inspection 
in selected cases the latter can decide whether the 
statutory requirements as to safeguarding, safe-construc- 
tion, or safe-working have been complied with. A few 
of the outstanding causes of accident are treated of here. 
Ignorance, — In spite of the facilities now aflPorded to 
all for the acquisition of some knowledge of mechanical 
principles, the author has found some occupiers and fore- 
men of factories and many of the workpeople to be 
grossly ignorant of the nature of the forces and mechani- 
cal arrangements which it is in their power either to 
control, or to set free with resulting danger, and acci- 
dents from this cause are generally very serious in their 
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consequences. Only a few examples out of many can 
here be given. Several deaths were caused not long 
ago by ignorance of the fact that there is a limiting safe 
speed of rotation for each material of construction due 
to the stresses set up by centrifugal force when a body 
is rotated at a high velocity. In one case, under the 
direction of the occupier of a factory, fifty pieces of wood 




Fig. 1. 

18 in. in length were built round a shaft to form a 
cylinder of the same diameter (Fig. 1), the binding 
material radially being nails and merely glue at the 
circumferential joints. This crude structure, intended 
for a carpenter's sand-papering machine, was actually set 
revolving at a speed of 700 revolutions or a linear velocity 
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at the circumference of 3200 feet per minute, a speed 
never attempted in ordinary practice except with the 
most carefully balanced and designed steel parts. The 
drum burst, in consequence, in a short time into two 
pieces, one of which killed an employee in its flight. The 
author found the stresses set up by centrifugal force, at 
the speed named, in this comparatively small structure 
to be equal to a force of IJ tons tearing the drum 
asunder, and the occupier responsible for the accident 
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Fig. 2. 



appeared to be totally ignorant of the danger he had 
created. In a second case a heavily loaded hand-winch 
(Fig. 2) in a boiler factory, which with its tackle had a 
mechanical advantage of 87, was allowed to run down 
under the pull of the load, when the crank handle of 
sound wrought iron 1 in. in diameter broke off under a 
stress of at least 20 tons per square inch owing to the 
high velocity, and killed a workman in its flight. A 
survey of other winches and hand-cranes, not so highly 
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geared, in the same factory, revealed the fact that, 
through the same practice of allowing crank handles to 
attain too great a velocity, nearly all the latter were 
deflected outward owing to the excessive centrifugal 
stress to which they had been subjected. In both these 
fatalities, and in others of a similar kind which might be 
cited, workmen and managers alike attributed the acci- 
dent to weakness of the material owing to its dimensions, 
and could hardly be persuaded that adding weight to the 
part concerned would in no way increase its resistance 
to such stresses. Ignorance of mechanical arrangements 
is also found amongst workmen. A skilled fitter, for 




Fig. 3. 

instance, in executing some boiler repairs (Fig. 3), re- 
moved a length of steam piping, and, closing the remain- 
ing length which entered an expansion joint on the boiler 
stop valve, with a blind flange, turned on the steam. The 
unbalanced pressure acting on the area closed by the 
flange shot the expansion length out of its socket like a 
projectile. The latter carried away mountings in its 
flight, caused explosion, and spread death and destruc- 
tion around. This skilled tradesman did not apparently 
know the construction of a simple expansion joint. In 
another case an engine-keeper of long experience in a 
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rolling mill was called to stand by and control his engine 
temporarily by hand at the throttle valve owing to a 
breakdown in the governor gear. The operation was a 
new one to him, and during a lengthy piece of rolling 
requiring full power he left the engine to look at some 
pumps without realising the nature of the trust imposed 
upon him. The engine was relieved of its load a few 
seconds before he returned, and, quickly attaining an 
enormous speed, burst its huge fly-wheel under centri- 
fugal stress and caused serious loss of life and property. 
A last example may be cited in which four men were 
engaged testing under steam the joints of a thin, shallow 
cast-iron box. A safety valve permitting a pressure of a 
few pounds above the atmosphere was fitted. The fore- 
man, objecting to the cloud of vapour caused by the 
action of the valve, jammed it, with the result that the 
weak structure flew to pieces in a few seconds under the 
full boiler pressure and all the men were killed. Acci- 
dent from ignorance is not confined however to the 
above classes of fatal injury to male adults. Want of 
knowledge of the dangers involved in interference with 
various moving parts and other plant in all classes of 
machinery and a familiarity with them which is no safe- 
guard are fruitful sources of injury. The author has 
often remarked the entire absence in many cases of any 
attempt to secure greater caution by a little judicious 
instruction. A pleasing exception came under his notice 
in connection with a large textile factory where several 
hundreds of children were employed and educated at the 
works school. At the latter technical instruction was 
part of the school work. What a child might and might 
not do in the factory was taught, and each newcomer 
was, after instruction, only admitted into the factory on 
probation until the foreman certified that the necessary 
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knowledge for safe and efficient working had been ac- 
quired, and was being put into practice. The result was 
obvious from the remarkably low accident rate amongst 
this section of the employees. 

Carelessness^ sometimes combined with ignorance, 
sometimes sheer thoughtlessness or folly is another 
cause of accident from the results of which, except in the 
absence of statutory protections, nothing external can 
do much to shield the worker. The maintenance of 
strict discipline and the adoption of punitive measures 
may assist, but the cure lies in the employee's own 
hands, though unfortunately the consequences frequently 
spread to his fellow-workers. Some of the things which 
factory operatives do and suffer under this head and 
which pass under the review of Her Majesty's Inspectors 
would scarcely be credited by persons with a more limited 
experience, but the citing of them would serve no useful 
purpose. 

Unsuitable clothing leads to accident about some 
machine parts which cannot be fenced, and which the 
necessities of the work require operatives to approach. 
The ragged sleeve ends, loose cravat, and jacket of an 
untidy machinist have again and again caught upon parts 
in motion and caused serious and even fatal injuries, 
while not a few survivors have to thank the inferior 
strength of the usual overall or dust jacket for escape. 
Female operatives with flowing hair lay themselves out 
for dangerous contact with belts, spindles, and other 
parts, when tying it up or confining it in a net would 
give perfect security. The dress of females also in 
factory work should be as simple and close fitting as 
possible. 

Insufficient lighting is a source of accident, particularly 
of serious and fatal falls. Her Majesty's Inspectors 
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receive a maximum of accident notices towards the close 
of the year, and in all the monthly charts of accidents 
already given in this work it will be observed that the 
highest point is usually reached during the months of 
diminishing light. The influence of the duration of 
natural light in working hours on fatal and serious acci- 
dent in factories is specially notable in the engineering, 
founding, shipbuilding, and dock employments, where 
operations have to be carried on within large spaces, 
often entirely in the open air, and which are not easily 
illuminated artificially. In factory buildings not well 
situated in this respect the thorough carrying out of the 
sanitary limewashing regulations of the Acts and the 
repetition of such even within the year will be found to 
materially increase the light, the diffusion of which 
depends very much upon the provision of a sufficient 
number of moderately white reflecting surfaces. Great 
improvements in the condition of dark engine-rooms and 
portions of factories entirely walled up can be made by 
attention to this matter, while in many cases consider- 
able saving is effected in the outlay on artificial illumi- 
nants. 

Defects of Machinery and Structures contribute to a 
number of casualties. Amongst these may be mentioned 
bad belting, pulley and toothed gears, shafting and jour- 
nals, collars and couplings, weak, badly designed, or over- 
loaded parts of machinery, plant and staging giving way, 
worn out ropes and damaged or unannealed chains 
breaking, faulty grindstones flying, bursting of jacketed 
steam pans, and other closed vessels under pressure but 
without safety valves or periodical inspection. In certain 
classes of factories also the staging, gangways, stairs 
and other structures are more or less of a temporary 
character, and necessarily undergo rapid deterioration 
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and require frequent renewal and repair to ensure 
safety. 

A bsence of Safeguards is the last cause of accident to 
be mentioned, and, from the present point of view, the 
most important. In this direction there are great possi- 
bilities. The statutory regulations on the subject have 
already been summarised in Chapter III., and are de- 
tailed in Part III. of this work, while the practical obser- 
vance and illustration of these provisions is the subject 
of Part II. It should be noted that the Superior Courts 
have decided that neither contributing carelessness nor 
thoughtlessness on the part of a worker is any barrier to 
the penal and some of the civil consequences which may 
follow a neglect to fence machinery or plant whereby an 
accident, otherwise impossible, has occurred. 

Though industrial life is characterised by a steady ex- 
tension of the factory system of production and a 
progressive use of all forms of mechanical power, Her 
Majesty's Inspectors of Factories are not without hope 
that accidents from the above cause at least will soon 
become rare. To a large extent the injuries still inflicted 
by unprotected machinery are caused by failure dn the 
part of occupiers to consistently carry out in regard to 
all parts of machinery and plant the sufficient and suit- 
able safeguarding provision which they have already pro- 
vided at some of them. This is particularly noticeable 
in a number of large factories where it is possible in 
almost every detail of non-compliance to cite examples of 
what should have been done from other well-guarded 
parts under the same roof. The cause of this is gener- 
ally the absorption of the management in the work of 
production and the failure to assign the safeguarding of 
machinery and maintenance of such as a definite duty to 
some responsible party. The whole object of the statu- 
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tory provision is " Prevention " not '* Cure," and no 
amount of hasty and often inefficient protection erected 
after some terrible accident can take the place of wise 
forethought and deliberate action based thereon. 

Causation of a Year's Accidents, — It is possible after 
sufficient time has elapsed from the close of any given 
year to analyse the accident reports for the period, and 
in Table XVIII. the 57,423 reported casualties in factories 
during the year 1898 have been classified according to 
industry, causation, and result for Textiles, Non-textiles, 
and the Employments brought partially under the Acts 
in 1895. The fatalities and injuries reported to Certifying 
Surgeons as well as Inspectors have also been distin- 
guished from the generally less serious non-fatal accidents 
required to be reported to Inspectors only, and the 
industries are arranged in the order of their accident total. 

From the table it will be noted that in the Textile 
Factories, where machinery reigns supreme, 44 per cent, 
of the total fatal accidents and 98 per cent, of the non- 
fatal injuries requiring reports to Certifying Surgeons 
were caused at parts of machinery in motion by mechani- 
cal power, and a number of these accidents were without 
doubt due to preventable causes such as absent or in- 
efficient safeguards, or failure to secure the observance 
of the statutory provisions regarding safe-working and 
safe-construction. The other fatal accidents were caused 
chiefly by falls of persons and of material, while the 
remaining 2 per cent, of non-fatal serious injury was 
divided between accidents from hot liquid in vats or 
pans, explosion, and escape of steam, and in this section 
also some degree of prevention was possible by conform- 
ing to the spirit of the statute. 

Over all the non-textile factories, where as we have 
seen the accident totals and accident rates are by far the 
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highest, 44 per cent, of the deaths occurred in connection 
with power machinery, and of the non-fatal injuries 
reported to Surgeons 86 per cent, was due to the same 
cause, thus providing a large field for improved safety 
provision in connection with machinery risks alone. 

It is instructive to note the distribution of the various 
causes of accident amongst the principal non-textile trade 
groups. 

Engineering, Boilers, Smiths, and Machine making — 
No. I. — with casualties of nearly 12,000— almost 27 per 
cent, of the non-textile total — had 90 per cent, of its non- 
fatal injuries reportable to Surgeons caused by power 
machinery, and in the groups following — II. to XVIII. — 
the rate from the same source is as follows : Shipbuild- 
ing 96, Appliances 92, Metal founding and conversion 70, 
Paper trades 95, Chemicals 58, Sawmills and Carpenters 
98, Miscellaneous Articles 95, Glass 72, Food 86, Metal 
extraction 49, Gas 67, Drink 30, Bleach Works 95, Metal 
finishing 83, Clay and Stone 90, Clothing 98, and other 
non-textiles 95. 

The non-textile fatal accidents are somewhat differently 
distributed. In Engineering 48, Shipbuilding 20, and in 
Appliance Making 26 per cent, of the deaths occurred at 
power machinery, and in the above remaining fifteen 
groups of non-textile industries the proportion of mor- 
tality due to mechanical power is generally higher, being 
64, 60, 26, 44, 38, 39, 50, 51, 56, 14, 57, 100, 51, 66 and 
35 respectively. In the Bleach, Chemical, and Smelting 
industries, Vats, Explosions, and Escape of Gas or Metal 
accounted for 38, 26, and 15 per cent, of their respective 
mortality total, while the fatality proportion, due chiefly 
to falls of persons and of materials, structures, and tools, 
is specially noticeable in Engineering 45, Shipbuilding 
78, and Appliance Making 56 per cent. 
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In the employments brought under the Acts in 1895 
practically all the non-fatal accidents reported to Surgeons 
during 1898 occurred at machinery moved by mechanical 
power. No fatalities occurred in laundries, one fatal 
scald was received from steam in building construc- 
tion, and all the other deaths occurred through power 
machinery, falls from staging and buildings, and blows 
from falling material, structures, and tools. 

The falls of persons and articles referred to naturally 
bulk largely in such trades, the mortality proportions 
from these causes being for labour at Docks, Wharves, 
and Quays 70, Warehouses 62, and in Building operations 
under the Acts 90 per cent. 

Altogether 289 persons were killed and 16,487 injured 
during 1898 by Mechanical power machinery. Hand- 
power machinery caused 6 deaths, and Vats 27 fatalities, 
all in non-textile factories, 18 and 12 lives were lost by 
explosion, and escape of gas, metal, or steam respectively, 
while 373 workers — chiefly male adults and forming 51 
per cent, of the whole factory mortality — met their 
deaths by falls from staging and ladders, and blows from 
falling material, structures, and tools. 

Workshop casualties, which, from their very small 
number in relation to the total employees, have been 
omitted from the tables in this work, were during 1898 
distributed as follows. Amongst a workshop population 
of about three-quarters of a million, 139 accidents 
occurred. Two only of these were fatal and were caused 
by falls in clothing and appliance workshops. Fourteen 
non-fatal injuries from hand-power machinery — one in a 
laundry — were sustained, and the others each in a 
separate trade ; 1 vat accident in a laundry, 26 injuries 
from falls, and 96 chiefly from cuts and blows from falling 
material, structures, and tools. 
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Accidents due to Special Causes. — Particular attention 
has been paid of late years to the deaths and injuries 
caused by certain dangerous parts of machinery and 
processes, and an analysis of the causation of the 16,776 
mechanical power fatalities and non -fatal injuries in 
factories during 1898 is given in Table XIX. for the 
various employments. 

The increased powers conferred upon Her Majesty's 
Inspectors of Factories by the Factory Act of 1891, for 
dealing with " all dangerous parts of the machinery,*' 
and the obligation of occupiers to securely fence such, in 
addition to the parts specified by the Acts as requiring 
to be absolutely protected, have been already discussed 
in Chapter III. Such provisions both under the Statute 
and by Special Rules and requirements have resulted in 
much benefit to factory operatives. 

Amongst the selected dangerous parts in Table XIX. 
flying shuttles have hitherto been the cause of fatality 
and of serious injury particularly to the eyes. Circular 
saws it will be seen annually claim a large number of 
fingers and portions of the hands as wqII as some lives ; 
flying grindstones also inflict serious bodily and even 
fatal injury, while defective construction, manipulation, 
and absence of safeguards at hoists, cranes, and other 
lifting tackle cause a loss of nearly a hundred lives per 
annum besides bodily injury to about 1300 persons. 

An analysis is given in Table XX. of 170 accidents 
which were reportable within a given area to an Inspector 
and to Certifying Surgeons during 1898. 

In the next chapter the subject of practical safeguard- 
ing is entered upon, and in the course of Part II. 
methods of preventing accident from the above and 
many other causes are explained and illustrated. 
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Table XX. 



ANALYSIS OF ONE HUNDRED AND SEVENTY 


ACCIDENTS REPORTED TO INSPECTOR 


AND CERTIFYING SURGEON 1898. 


Industries. 


Fatal. 


Non- 
fatal. 


Parts causing injury. 


Fatal. 


Non- 
fatal. 


Aerated waters 


• • • 


2 


Band saws 




3 


Bakers 


• •• 


7 


Belts 




13 


Bobbin turners . 


• • • 


I 


Circular saws . 




22 


Boilermakers . 


I 


2 


Cranes 




IS 


Cabinetmakers. 


• • • 


3 


Engines . 




3 


Candle makers . 


■ • • 


I 


Escape of metal 




2 


Carriage makers 


• • • 


I 


Escape of steam 




2 


Comb makers . 


• • • 


14 


Falls 




• • • 


Coopers . 


* ••• 


3 


Fans 




I 


Cotton spinners 


■ • • 


3 


Fly-wheels 




2 


Distillers . 


• ■ • 


2 


Iron planers 




I 


Envelope makers 


• • • 


2 


Knives 




4 


Engineers 


• • • 


24 


Lathes 




3 


Fancy-box makers 


I • • • 


I 


Lifts 




5 


Fish-oil refiners 


• • ■ 


I 


Machine : self-acting 




25 


Flax spinners . 


t • • • 


3 


Machine : breaking . 




• • • 


Grain millers . 


• • • 


I 


Machine : oiling 




8 


Granite polishers 


1 • • • 


9 


Main shafts 




3 


Ironfounders . 


• • • 


2 


Pinions . 




10 


Joiners 


I 


9 


Pulleys . 




2 


Jute spinners . 


» • •• 


3 


Pulp beater 




I 


Laundries 


• • • 


4 


Rollers . 




15 


Letterpress printers 


1 • • • 


3 


Shafts 




4 


Lithographers . 


I • • • 


4 


Shuttles flying . 




I 


Locomotive makers 


> • • • 


14 


Spindles . 




4 


Oil-cake makers 


• • • • 


2 


Stamping presses 




7 


Packing-case maken 


5 


2 


Steam hammers 




2 


Paper makers . 


t • • • 


18 


Wood planers . 




6 


Preserve makers 


I 


5 


Work flying 




3 


Sawmillers 


» • • • 


6 








Shipbuilders . 


• • • • 


6 








Shipping wharves 


• • • • 


3 








Tinplate workers 


> • • • 


I 








Wool spinners . 


• • • • 


5 








3 


167 


3 


167 
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PART II. 

THE PREVENTION OF ACCIDENT, 

INTRODUCTION. 

In entering upon the discussion and illustration of the 
practical safeguarding, safe-working, and safe-construc- 
tion of factory machinery, plant, and premises which are 
involved in accident prevention, it is necessary that a 
distinct idea should be formed of the legal and practical 
incidence of the responsibility for attaining this desirable 
object. 

The legal obligation has been described in Chapter III., 
is detailed in the consolidated text of the Law in Part 
III. of this work, and may be briefly summarised for the 
present purpose. 

The occupier of a factory or workshop is generally 
responsible under the Acts for the observance of all 
statutory provisions of the above nature except those 
devolving upon workers under Special Rules, fire-escape 
provision which falls upon owners, and tenement factory 
conformity which is shared in a specified manner between 
owner and occupier. Where the actual offender is some 
other person than the occupier, the latter, when charged, 
may on proof of having exercised due diligence to enforce 
the execution of the law, or, on previously satisfying an 
Inspector upon this point, have such other person con- 
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victed in his stead. For most practical purposes, 
however, under the Factory statutes, the alleged acts, 
neglects, and defaults of works managers, overseers, 
foremen, and servants are charged upon the employer, 
and escape from liability under the above provision is 
seldom attempted. 

In view of the considerable devolution of administrative 
responsibility which obtains in all great industrial con- 
cerns and of the frequent entire absence in large corpora- 
tions and limited liability companies of the element cor- 
responding to the personally interested occupier, special 
care in the rules and practice of such firms must be taken 
to instruct their agents. As a matter of fact the prac- 
tical working out of the statutory regulations on accident, 
safety, and labour depend for their success on the degree 
of intelligent interest which occupiers, general managers, 
and subordinates take in the matter. 

In this connection it is necessary to emphasise the 
fact that the existence of Inspectors of Factories and 
their occasional visits in no way relieve occupiers of 
responsibility. Such officers possess no general commis- 
sion. Their powers are strictly limited and defined by the 
Acts, and, except in the matter of one or two special 
branches and a few administrative details referred to in 
the statutes, their duties are prescribed by the Secretary 
of State to whom they report. 

Her Majesty's Inspectors of Factories are primarily 
appointed in order that the Secretary of State may be 
kept informed from time to time of the manner in which 
certain statutes relating to Factories and Workshops are 
being observed, and to secure that observance in cases 
of default or neglect by advisory, cautionary, or punitive 
measures as the circumstances may demand. 

Apart from the superior headquarters and divisional 
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officers, viz., H.M. Chief Inspector of Factories and 
H.M. Superintending Inspectors of Factories who super- 
vise the Inspectors, and certain of the latter with special 
duties, the country is divided for ordinary administrative 
purposes into forty districts with geographical boundaries, 
of each of which one Inspector is in charge, in most 
cases unassisted, in others aided by one or more Junior 
Inspectors and Inspectors' Assistants. 

Each occupier of a factory or workshop must within 
one month of beginning such occupancy send notice of 
the same in the form prescribed by the Acts to the 
Inspector for the district, and the latter then supplies 
an abstract of the Acts applicable to the premises, for 
exhibition therein, and specimens of the Accident and 
other Registers and papers which require to be kept. 

Visits to individual Factories and Workshops are 
necessarily made at considerable and irregular intervals, 
in the case of factories about once a year. The huge 
annual total of accidents already detailed and other 
special causes naturally claim priority and often require 
premises to be visited more frequently, but such visits 
generally require to be devoted to the special matter in 
hand, and cannot as a rule be utilised for systematic 
inspections. 

This very limited body of experts, whose numbers are 
often greatly exaggerated, has really been established to 
secure by the above means the general observance of the 
useful statutes, with one important part of which alone 
we are dealing. 

The author is particularly desirous to remove from the 
minds of the two hundred thousand employers, and the 
four and a half millions of people concerned, the idea 
that dependence upon pressure from the above number 
of Her Majesty's District Inspectors of Factories xan be 
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relied upon for the attainment of due safeguarding and 
safe- working of machinery and plant, or indeed for con- 
formity to any of the other provisions of the Acts. 

In an occasional survey of a factory, notice can only 
be taken of the actual and visible conditions of work at 
the time, and that merely in a general manner, whereas 
every practical man is aware that modifying circumstances 
known only to occupiers, their agents, and workmen, 
which are not apparent, and the existence of which is 
not declared, may materially affect the supposed safety 
of some parts. 

The occupier of a factory is solely responsible under 
the statute for the provision and maintenance of secure 
fencing at every dangerous part. Also, in numerous 
works where machinery is used, many changes may and 
do take place with regard to its position and character, 
and each occupier is similarly responsible for the neces- 
sary modification or extension of fencing, which will 
bring new or altered plant into conformity. 

An occupier does well, however, to avail himself of all 
possible assistance to be derived from the knowledge 
of an Inspector, and no pleasanter duty falls to the lot 
of such officials, who are withdrawn from interest in 
all other professional and industrial pursuits, than the 
free communication of their special experience to an 
intelligent and inquiring employer of labour or his re- 
presentative. 

In the following chapters the practical steps which, in 
the author's opinion, may be taken to protect, in view of 
possible accident, the various classes of machinery, plant, 
and structures, are detailed and illustrated to a consider- 
able extent, and the application of the remedies is not 
limited to factories, but is equally indispensable to safety 
and economy in the use of machinery and plant by Con- 
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tractors, Mine or Quarry owners, and all other users of 
power. 

Some degree of finality is necessarily attainable in the 
simpler forms of fencing about the power house, the mill- 
gearing, and dangerous details of machinery, and most 
failures to conform in these respects are due to lack of 
consistency and thoroughness in applying the recognised 
remedies. 

The protection, however, at some specially dangerous 
machines and processes is to some extent evolutionary, 
and to satisfy the law it has been decided that the fenc- 
ing at any part must be of the safest type known (Scho- 
field V, Schunck 24 L.T. 253). Fencing in the case of 
the more powerful machine parts, it will be observed, is 
absolute. In the much larger class of machine details 
and operations, it is conditioned by proof of danger and, 
necessarily, by practicability. 

The object of this portion of the present work will be 
served if it contributes in a small degree to the enlighten- 
ment of users and makers of machinery on the large 
extent to which the latter condition is capable of realisa- 
tion in the daily routine of our great industrial system. 
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CHAPTER VII. 

SAFEGUARDING OF PRIME MOVERS. 

The Law as we have seen in Chapter III. requires 
absolute safeguarding and maintenance of protection in 
a factory at every part of an engine, water-wheel, or 
other motor operated by steam, water, or other mechani- 
cal power, and also at every fly-wheel directly connected 
with any such power, and at every wheel race. 

We shall now consider in detail the subject of fencing 
these prime movers. The latter consist at the present 
time of steam, gas, oil, and other heat engines, hy- 
draulic, electric, and pneumatic motors, water-wheels, 
turbines, and windmills. 

Engine Types, — ^Vertical engines used for blowing and 
pumping are represented by Fig. 4 in which the statutory 
protection in the form of rail fencing is shown. The 
condition of being " securely fenced " is not confined, as 
is sometimes assumed, merely to the moving parts. Any 
stationary portions of the structure which may cause 
accident through lack of fencing are equally included, 
and it is no defence, if protection is not afforded, that its 
position is such that there is no danger (Doel v. Shep- 
pard, 5, E. & B., 856, 25 L. J. Q. B. 124). The edges 
of all stairs, platforms, ladders, and stagings above the 
engine-room floor should be so protected whether the 
use of them is regular or infrequent, and service plat- 
forms and approaches of this kind, which are invariably 
found in large vertical and beam engines (Fig. 5) should 
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be fenced in every case both at their outer edges and at 
the sides nearest the machinery ; double rails, the upper 
one of which should not be less than 3 ft, in height, and 
a fender or coaming 6 in. deep at the foot level should 
be used. The practice of placing such rails very close to 
moving parts is a bad one, and has directly led to some 
accidents. No low rail fencing of the type described 
should be within 12 inches of the nearest moving part 
which it is intended to fence. 



Fio. 5. 
The crossheads, connecting rods, cranks, crank-pits, 
crank-shafts, fly-wheels, pump and other gears on floor 
or platform of all engines also require efficient safe- 
guarding, and the rail type of fence may be applied to 
these, with the above proviso, in the manner of Figs. 4 
and 5. The low coaming in addition to the upper and 
middle rails is important. It effectually prevents the 
projection of the feet and the rolling of articles into the 
dangerous area. 
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In Fig. 6 the protection of the latter parts is shown 
for a horizontal engine. In the case of these and similar 
prime movers the height of the rail fencing must be 
calculated from the highest point — often above the floor 
level in large engines — at which the attendant may have 
to stand in the performance of his duties. Where the 
fencing rises from the ordinary standing level it is never 




FiywHEtJ- Pit 
Fig. 6. 

secure unless double rails and a coaming or skirting are 
used. The author has known quite a number of fatal 
and serious injuries to persons merely stunned or slightly 
injured by slipping or falling on engine floors, and there- 
after being much more severely wounded by rolling off 
the floor or platform under the fence owing to the 
absence of the second rail. The place of the latter may 
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be taken by a neat metal or wirework fender at least 
half the height of the top rail. 

Rolling mill engine protection is shown in Fig 7. In 
these and similar types a shield at the side of the slide 
block path and at the projecting ends of the piston rods 
is necessary^ in addition to the parts already indicated. 

Fig. 8 is a compound horizontal mill or electric light 
engine with large rope drum fly-wheel. The double rails 
and coaming in such a case may either be carried round 
each side of the rope drive when low, or, if a passage is 
necessary in a limited headway of this description, they 
can be intersected for that purpose by cross rails, in 
which case an open rod or other screen must be provided 
overhead to protect from injury by damaged ropes or 
belts or contact with such parts in motion. When the 
coaming as in Fig. 9 is a part of the engine bed, the 
combination serves as an oil saver, and when the crank 
shaft bearings are provided with separate waste oil 
catchers, as in Fig. 6, a rotary pump, driven by a cotton 
band from the shaft, can be used for automatic lubrica- 
tion. 

In Fig. 10 the horizontal engine fly-wheel alternator is 
shown with rail fencing. Such electric generators with 
the exception of the short drive to the small exciting 
dynamo are practically self-contained, while in Fig. 11a 
still further advance in simplicity of parts and of fencing 
required is made in the enclosed vertical high-speed 
engine directly coupled to the dynamo with a small disc 
fly-wheel between. 

In all such circumstances provision should be made 
for operating the " barring " or other manual engine 
turning gear from the outside of the statutory protection. 

In some cases, particularly where the crank-shaft 
passes through a wall, it is possible to place the fly-wheel 
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close to the latter and to encase it and any toothed or 
other gearing entirely with various materials. Where 
this is not done, care must be taken to keep the 3 ft. 
double rail, or other fence, well clear of every part of the 
wheel rim, boss, and spokes, the shear between the latter 
and ill-considered close rails having caused not a few 
deaths. 

Engine safeguarding may be carried out with rails or 
boards of wood, with metal plate, rails or wire work, but 
metal fences are found to be the most durable, and in 
some factories, such as iron and steel mills, and metal 
working generally, where rough usage is to be expected, 
no other material is practicable. Wherever possible, 
the prime mover should be established in a special room, 
isolated from dust and from approach by unauthorised 
persons. The protection afforded, however, must just 
be as thorough where the attendant is alone concerned 
as in more exposed situations. Appearance is also a 
consideration of some importance where a valuable 
prime mover is well housed and otherwise well furnished. 
The necessity for well-lighted engine-rooms has been 
referred to in discussing the causation of accident and 
the periodical lime washing, painting, or otherwise treat- 
ing the walls and ceilings of prime-mover houses is only 
one of a number of points which call for attention. 

If an engine attendant is induced to take a pride in 
keeping up the appearance of the valuable piece of 
machinery entrusted to him, by some little initial outlay 
on the room interior, the effect of this upon the per- 
formance of all his duties will be salutary. 

Crank overhead engines of the table or wall type have 
usually the fly-wheel and other moving parts out of 
ordinary reach, but wherever they are at any time 
approached in motion, fencing of the part is required. 
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while, if low set, a close high screen of spars, wire net- 
ting, or sheet metal may be used, or a rail fence well 
back from the enclosed portions. 

Gas and Oil engines form a class by themselves owing 
to the special manipulation which the most of them 
require. These prime movers have greatly increased in 
numbers during the past decade. Many small workshops 
have been converted into factories by the introduction of 
a gas engine which requires little attention, and where 
gas is too costly or not obtainable, a large field has been 
found for its rival, the oil engine. These motors are 
relatively small, and in most cases require ready access 
to the fly-wheel for starting purposes. The general 
custom is to build a house round the engine and more or 
less close to it, but such a course does not obviate the 
necessity for fitting the statutory secure fencing, the 
nature of which varies with the circumstances. Where 
the room is large enough, the rail and fender and other 
low set types of protection, kept well back from the fly- 
wheel, etc., will be found sufficient, and certain of the 
bars can be hinged for hand starting purposes (Fig. 12). 
Where a self-starter is fixed to the engine or a cranked 
handle (Fig. 13) can be used on the shaft for turning the 
wheel, the fencing may take the form of Fig. 14 in which 
a wooden frame close to the wheel is filled in with wire- 
work, and the projecting crank shaft end has a portable 
box covering, or of Fig. 15, in which a friction clutch 
reduces the resistance to starting by a handle, and the 
rails are fixed. The former protection may also take the 
shape of a semi-circular top or a complete hoop of sheet 
metal filled in with wire netting or wood, and secured to 
the floor or engine base. When the fly-wheel has to be 
handled for starting and the engine space is much con- 
fined, a wirework frame or shutter the full height, of the 
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fly-wheel may be made to telescope upward or slide, or 
open to the side to give access (Fig. 16). The above 
sketches illustrate various positions of gas and oil engines 
in relation to the house and its entrance door, and the 
parts requiring fencing in the ways already discussed. It 
is sometimes stated by gas and oil-engine makers that 
the immunity from accident which they experience while 
having engines under test by skilled workmen in a lai^e 
erecting shop, is proof that no fencing is required when 
they are set to work. The competition in the supply of 
small motors of this description is so keen that when an 



occupier purchasing one asks for fencing he is told none 
is required, or supplied with an inadequate and some- 
times dangerous rail. On the other hand the people 
who use such motors are generally wholly unused to 
machinery which, from considerations of space, is fre- 
quently cramped up in a small compass and gives rise to 
accident, unless the statutory fencing is fitted. The 
other types of heat, hydraulic, and pneumatic engine are 
similarly protected. 

Engine Details. — While the prime mover parts already 
referred to must necessarily be fenced in loco, there are 
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various details in engine design and manufacture, neglect 
of attention to which contributes to future accident. 
The position of the governor, particularly when of the 
low-speed heavy-ball type, is important. In one case 
which came under the author's notice, the balls in their 
widest circle only cleared the fly-wheel arms by IJ in. 
One day when the load upon the engine was suddenly 
relieved by the simultaneous stoppage of a number of 
machines, the stress upon the weak ball arms bent the 
latter slightly outward, with the result that a blow was 




Fig. 11. 

given by the balls to every spoke of the fly-wheel, com- 
pletely wrecking the latter and doing serious other 
damage to life and property. In another case the pro- 
prietor of a factory had his brains dashed out, when 
entering his own engine-room in the dark, by the balls of 
the governor, the path of which encroached a little on 
the passage round the engine, and was not shielded there 
as it should have been. The author has found a hemi- 
spherical wire-netting cup as in Fig. 17 useful for this 
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purpose and sometimes for appearance* sake a similar 
burnished sheet brass or sparred metal shield is used. 
The bevel and other pinions which operate the governor 
require protection at the intaking side wherever they are 
within reach, and that, it has been decided by the Courts, 
even where this part of the engine occupies a place inside 
a fence already erected for other purposes of safety. 
(Johnson v. Richardson, Q. B. D., 4th June, 1896.) 

Metal or other caps should be fitted over all shaft ends 
which project into passages. In this way all danger from 




Fig. 12. 

the catching of clothing on such parts and on the key 
heads and key ways on the same is avoided (Fig. 7). 
Crosshead ends and slide blocks should be eflFectively 
screened by sheet-metal covers hinged for access, Figs. 
7 and 9, if not railed as in Fig. 8. 

Blows from naked piston and other rods prolonged 
through the end covers of cylinders are very dangerous 
and sometimes fatal. These parts should be encased 
either in a light metal tube supported from the stuffing- 
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box gland (Fig. 8), or a similarly fixed but heavier cast 
tube with a pillar stay at the outer end. In large hori- 
zontal engines the weight of the piston is partly borne 
by such ends fitted with blocks and slides, and in Fig. 7 
a neat and serviceable dust-proof shield is shown which 
is provided with, inspection doors ; in the case of large 
engines, well housed, rail fencing of the type and situa- 
tion already described is generally used for the same 
purpose. A prolonged piston rod with air-pump connec- 
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tion is shown fenced in Fig. 18. Main belting and ropes, 
if not entirely within the general fencing, should be 
screened underneath wherever they do not permit of a 
clear seven-foot headway. 

Some valve and pump toothed gears found on engines 
also require fencing, particularly at the intaking sides of 
engaging pinions, while both above and underneath large 
beam and other engines, all shafts and other moving 
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parts over or under or alongside which any person may 
have to pass on occasion should be covered with tube, 
box, or other secure protection from contact. The 
narrow margin of safety which exists in some cases 
where powerful fly-wheels are subject to great fluctua- 
tions of load, and have broken up under the influence of 
centrifugal force and bending stress at unsuitable arm 
and rim connections, should lead to greater care in design, 
as the result of fracture is invariably serious. In many 
mill engines strong iron hoods are fitted, particularly in 
the case of heavy spur gear used as a fly-wheel, to restrain 
to some extent accidentally fractured portions of the rim 



and prevent the splashing of oil and grease over the 
whole motor and house floor. Similar metal splash 
shields are common at engine cranks and serve to partly 
protect the same. A great part of the safeguarding of 
engine details can be most effectively performed by the 
makers, while, as we have seen, attention to the disposi- 
tion of the parts from the point of view of safety will 
obviate the necessity for some of the protection other- 
wise compulsory under the statute. 

The keeping of oils, waste, spanners, and other engine 
stores and appliances in lockers or on shelves within an 
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area fenced in accordance with the statute should be 
entirely prohibited. No attendant will, or would be 
expected to stop the engine before crossing the fence for 
access to such places, and the practice has directly led 
to serious accidents. A prime mover in motion at which 
the protection has to be crossed is not " securely fenced " 
within the meaning of the statute. The practice referred 
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to is most frequently met with in small oil and gas 
engine-rooms. 

Electric Motors, Generators, and Transformers. — These 
call for particular notice owing to the special risks in- 
volved in their use and management. So far as motors 
are concerned they are, when directly applied to machine 
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tools, usually fitted by the makers with a substantial 
metal casing which envelops both motor and gearing, 
leaving only the commutator, brushes, and terminals 
exposed; even these are frequently capped to exclude 
dust and protect from rough usage, and such protection 
should^ when absent, be furnished by the users. Where 
belt connections are made with motors, the former run 
usually at a very high speed, and it is well to fence oif 
the whole apparatus either by close boxing or by retired 
rail fencing, both for safety and to prevent damage to the 
plant. Generators have already been touched upon in 
connection with Engine protection (Figs. 8, 10, and 11). 




Fig. 16. 

The introduction of large units and of direct driving in 
the generation of electricity has greatly simplified the 
matter of safeguarding the driving parts, which, ten years 
ago, and in the older installations now in use, caused 
fatal and serious accidents about unprotected rope and 
belt drives under, over, and around which attendants had 
frequently to pass. Rail fencing with cross passages in 
which overhead and low drives are securely screened will 
meet all the requirements of the latter class of machinery. 
The special risk from electric shock in connection with 
the generation and distribution of electricity in factories, 
workshops, and other premises is one which has increased 
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with the progress in the use of high pressure. A danger- 
ous and possibly fatal shock may be sustained by contact 
between two portions of the human body or even cloth- 
ing, and two conductors differing in pressure by 700 to 
1200 volts, according to the perfection of the contact. 
An insulated person safely touching highly charged metal 
and at the same time passing any conductor to another 



/^ssnee 



uninsulated person, or even touching the latter or an 
earthed conductor, may cause a fatal or severe shock. 
The metal of the dynamos, the switchboard and connec- 
tions, the high pressure mains, transformers, and series 
arc lamps, is material from the touching of which under 
the above conditions dangerous shock would result. The 
ordinary fencing may be relied upon for protecting moving 
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parts of electrical generating machinery in the case of 
direct currents below a voltage of 700 and of alternate 
currents less than 350 volts pressure. All installations 
with higher voltages should be regarded as high pressure, 
and the following extra precautions should be adopted in 
view of the risk from shock. Generating machine frames 
and bed plates and transformer cases, ladders, and other 
metallic parts should be jointly and efficiently earthed, 
and the rail fencing about the former should be made of 
a non-conducting material, such as wood, while the 
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Fig. 18. 

terminals, brushes, connectors, and other parts of high- 
pressure dynamos, motors, and other machines and 
transformers should be so arranged or boxed that no 
person with his body, clothing, or conducting tool can 
accidentally establish connection between two parts with 
a high potential difference. This requirement is assisted 
by the provision of oil cans of non-conducting material, 
and the use of insulated wipers and cleaners and of india- 
rubber mats or other material kept in a dry and efficient 
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State for an attendant to stand upon at such places 
on the floor where it would be possible for accidental 
dangerous connection with highly charged metal to be 
made. 

There is really no necessity for the exposure in front 
of switchboards of highly charged metal parts, but where 
this is done, efficient insulation should be provided. At 
the hack of such boards fatal shock has resulted owing 
to accidental contact, resulting in some cases from the 
exceedingly limited space there for moving about in 
executing repairs and making examinations. In such 
employments only skilled operatives should work, port- 
able insulated covers should protect all highly charged 
conductors, freedom of movement should be obtained by 
enlarging the width of the space to at least four feet, 
and no extensive repairs should be attempted on high 
pressure conductors when alive. In the handling of high 
pressure mains and cables indiarubber gloves should be 
used on both hands and provided by the employer. 
Aerial cables in Factories and Workshops should be 
insulated all over or so supported that there is no possi- 
bility of contact with employees, and in this connection 
the clear headway necessary for the occasional move- 
ment of boilers, bridge, and other high structures in 
factories and factory yards should be kept in view. 

It should be possible to cut out any arc lamp in a 
series when under repair, and transformer switches 
should be operated as far as possible outside the cham- 
ber, and the mains sufficiently insulated from the cases 
through which they pass. The chambers themselves 
frequently attain a dangerously high temperature, and 
ample provision should be made for the circulation of 
the external atmosphere. 

The work of repairing or examining or temporarily 
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cutting off connection with all the high-pressure apparatus 
referred to should in every case be conducted under 
skilled electrical supervision. The subject of treatment 
in the case of apparent death from electric shock is 
specially referred to in Chapter XIV. on First Aid to the 
Injured. 

Water-wheels, Turbines, and Windmills. — At the com- 
mencement of factory legislation the site of most of the 
textile mills first brought under regulation was deter- 
mined, above all other considerations, by the position of 
a suitable water power, and the water-wheel safeguarding 
required by law has remained very much the same 
throughout the intervening years. Like the other prime 
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movers every part of a water-wheel or turbine must be 
securely fenced, and the wheel-race, unless otherwise 
covered in, requires to be fenced close to its edge. This 
latter provision prevents the use of the space, which 
would otherwise exist between any form of protection 
and the wheel race, and which has led to drowning and 
wheel accidents particularly amongst young persons and 
children. Fig. 19 represents the application of the 
statutory requirements, in the form of stout rail fencing 
of the double type, and which may be cross sparred, 
with advantage, to the breast water-wheel found in the 
ordinary corn mill. 

When the wheel is in a house the same protectioo 
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must be aflPorded, and any exposed mill-gearing in either 
case must be fenced as described in the next chapter. 

For access to the outside journal a passage over the 
wheel race is sometimes necessary, and the rails should 
be kept well clear of the wheel rim, arms and boss. 

A number of water-wheel accidents occur in the winter 
months when the footing at external bearings, at no time 
the best, is very insecure and slippery, and when no pro- 
tection is provided for safe access. 

The most dangerous parts of turbines are the bevel 
wheel gearing, the top of the motion shaft, and the plat- 
forms or plank ways over pits and pentroughs. The 
former should be entirely boxed round in all cases, due 
provision being made for the necessary openings for 
lubricating purposes, and the latter, being nearly always 
in a wet and slippery condition, should be protected at 
both sides ; while the race, if not otherwise protected, 
should be railed as above. The comparatively recent 
application of natural water power on a large scale to 
manufacturing purposes on the Continent, in the United 
States, and in Scotland, has led to the adoption of direct 
driving of electrical generators by turbines, no part of the 
latter being exposed and all gearing being dispensed with. 
The shielding of the fly-wheel generator moving in a 
horizontal plane and the guarding of the platforms are 
the chief requirements, and for the horse power generated 
— 700 to 5000 for each prime mover — this is, so far, the 
climax of simplicity combined with safety of arrange- 
ment. Fig. 20 shows the arrangement of the multi- 
polar direct current dynamos at Foyers Aluminium 
Factory. Each armature, 8 feet in diameter, acts as a 
fly-wheel and is mounted upon the shafting of a 700 H.P. 
Turbine, 10 feet in diameter, which runs at 140 revolu- 
tions per minute under a head of 350 feet of water. 
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The windmill as a factory prime mover is no longer 
found in Scotland, is in use in one or two cases in Ireland, 
and is still found to some extent in England and Wales, 
particularly in East Anglia, where the configuration of 
the country renders the water courses of little use for 
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motor purposes. In addition to the safeguarding required 
about the closely set machinery in such mills and here- 
after detailed, the special portion of the windmills re- 
quiring protection is the toothed gearing and shafting in 
the movable head of the tower. This can be efficiently 
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fenced with a little trouble by sheet metal hoods and 
tubing which move with the revolving head. 

Steam Generators, — In connection with prime mover 
safeguarding several points of danger about steam 
generators require notice. Organised boiler inspection 
in connection with nearly all factories is very general 
and efficient, and the legislature has wisely left this to 
be done by private enterprise. Even under this system 
the rashness, ignorance and carelessness of the employer 
and workman is demonstrated from time to time as the 
cause of explosion and serious injury and damage, but 
the number of such accidents is few compared with the 
total generators in use. 

A class of small factories however is to be found, 
chiefly in agricultural and remote districts, in which a 
second-hand boiler — history not necessary — is apparently 
a sine qua non. Every Inspector of Factories could tell 
some curious tales about such apparatus, their owner's 
ignorance, confidence, and in some instances marvellous 
immunity from accident. The safety valve weight has, 
as a rule, long departed from the lever in such plant, and 
a miscellaneous assortment of scrap iron takes its place. 
Fortunately the requirements of these Factories seldom 
demand a working pressure such as the scantlings of the 
boiler, if in good condition, would justify, but intermittent 
use and careless treatment result in undetected de- 
terioration through absence of inspection, and consequent 
danger. Some legislative regulation of steam generators 
not insured is without doubt called for in addition to the 
existing powers, which are only operative after accident. 

The separate prime movers, low shafting and toothed 
gearing found in confined spaces above boilers with econo- 
misers, mechanical stokers, and other auxiliary plant are 
sometimes overlooked in the matter of protection, have 



122 ACClbENT IN FACTORIES. 

caused serious accident, and should receive the same 
secure fencing as similar 
parts throughout the fac- 
tory. The bursting of gauge 
glasses is the chief external 
source of injury. This may 
be provided against in two 
ways. Pig. 21 represents 
Hopliinson's arrangement 
whereby on the failure of a 
glass the issuing steam and 
water are automatically cut 
off by the unbalanced pres- 
sure from the steam and 
water spaces actuating the 
ball valves, while an outer 
shield deflects the tube frag- 
ments. Wallach Brothers' 
two arrangements. Figs. 22 
and 23, are confined to 
guiding the fragments of 
glass and the escaping cur- 
3 rents of steam and water in 
J a vertical direction, thereby 
preventing any injury to a 
person in front of the 
damaged glass, and per- 
mitting safe approach for 
turning off the gauge cocks. 
This object is secured by 
surrounding the front and 
sides of the gauge glass, 
Fio. 21. with a V-shaped or semi- 

circular piece of thick toughened glass in the centre of 
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which wire netting has been embedded in the process of 
casting. The thick glass, even should it crack under the 
high temperature and pressure of the impinging water 




and steam, does not fall to pieces, owing to the binding 
action of the netting, and deflects the dangerous current 
away from the attendant. 
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CHAPTER VIII. 

SAFEGUARDING OF MILL-GEARING. 

The term "mill-gearing," as we have seen in Part I., 
embraces every shaft, drum, pulley, toothed or other 
wheel used in conveying the main power from the prime 
mover of a factory to the manufacturing machinery. 
The number of persons who may meet with accident in 
the power house is naturally limited, but the " mill-gear- 
ing*' of a factory may be necessarily or unnecessarily 
approached by a much larger number of persons, and 
the statute requires it to either "be securely fencejd or 
be in such position or of such construction as to be 
equally safe to every person employed or working in the 
factory as it would be if it were securely fenced ". The 
fulfilment of these requirements will be considered in 
detail, according to the position of the parts involved. 
Elevated Mill-gearing, — In practice if no portion of any 
part of the mill-gearing is within seven feet of the floor 
level and if approach to it while in motion is never, except 
for necessary adjustment and lubrication, required of any 
person employed or working in a factory, it is considered 
to be in a position which renders it as safe as if it were 
securely fenced. At the same time the approach for the 
purposes mentioned is conditioned by the maintenance 
of fencing at all mill-gearing parts, except those actually 
under examination from which the fencing would neces- 
sarily be temporarily removed. The conditions of work 
in some factories, such as automatic lubrication, stoppage 
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in case of heated bearings and for replenishing oil cups or 
adjustment of belts and other parts, and the observance 
of these, make it unnecessary to specially protect ele- 
vated mill-gearing. 

A great many factory industries, however, are so 
conducted that stoppage of the prime mover for approach 
to the elevated mill-gearing is seldom or never entertained, 
and the safeguarding law in such cases strictly applies. 
The same observations also apply to any single worker or 
class of workers whose duties naturally bring them to 




Fig. 24. 

standing levels above the floor and within seven feet of 
mill-gearing parts. 

The safeguarding of high mill-gearing may be of the 
close or of the platform type. Fig. 24 shews a method 
of securely protecting a worker from contact with shafts, 
wheel rims or spokes during necessary approach to the 
same in motion. The particular combination illustrated 
of metal tubes, discs and wall supports is manufactured 
by Messrs. Wallach Brothers, of London. In Fig. 25 is 
shewn the use of inverted U- or V-shaped sheet-metal 
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shields for 15 ins. on each side of mill-gearing journals 
requiring to be attended to when in motion, while similar 
protections of metal or wood may be used for lengths 
of shafting, being either supported from the wall as in 
Fig. 24, or hung from the ceiling or beams when the 
mill-gearing is so supported- 

In many factories where high - speed mill - gearing, 
operating a large number of belts, is used, it is the 
custom to erect a permanent platform of the type shewn 
in Fig. 26. It may be entirely of wood or metal, and 
carried on brackets attached to a wall or columns, or, as 
in the illustration, may consist of a wooden footway and 




Fig. 25. 

side fenders suspended by metal straps from the ceiling 
and provided with metal handrails. Such platforms are 
continuous when the belt-drives permit or are made in 
sections approached by ladders or stairs. The rail nearest 
the moving parts is kept well clear of the wheels or pulleys, 
and a workman by this means is enabled to perform 
various necessary operations about moving machinery in 
safety. Whether close or platform protection is adopted 
the intaking sides of all toothed wheels should be securely 
fenced by a close-fitting sheet-metal guard, which is an 
envelope of the wheel. In the case of bevel wheels a 
metal box is frequently substituted. 
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Low Overhead Mill-gearing. — When the parts of the 
transmitting machinery under consideration are less than 
seven feet from the ground or floor they become dangerous, 
in addition, to all the workers passing under them and 
must be securely fenced in every case. In sueh circum- 
stances considerations of space generally necessitate close 
fencing, and in Fig. 27 an example of low set fenced 
gearing crossing a factory doorway and blocking the 
headway is given. 

Either sheet metal or wood may be used to form a V- 



or U-shaped trough underneath the shaft, while the other 
portions of the latter and the belt pulleys carried by them 
are protected by parallel spars running between two 
semicircular guards underneath the extreme pulleys. 
The latter guards are easily supported by straps from 
the roof, and if they are hinged at one end (Fig. 28), and 
one strap be replaced by a chain or hooked rod, they can 
be let down in a moment for examination or belt repairs. 
Toothed gearing where occurring in such low mill-gearing 
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should be fenced as already described, while a specially 
large low pulley or wheel can be shielded by enlarging 
the fencing where it occurs. 

The utilisation for factory work of low ceiled pre- 
mises which were never intended to house machinery, 
leads to the crowding of plant and a great deal of con- 
sequent fencing, which suitable premises and better 
mechanical arrangements would render unnecessary. 

Mill-gearing at floor level, — Various classes of factory 




Fig. 28. 

work and arrangements of power transmission require 

some of the mill-gearing to be placed on or near the 

floor. This is especially the case in grinding work of 

all kinds, in the sawing, dressing, and turning of bone, 

ivory, and wood, and many other similar operations. 

Fig. 29 shows a form of wooden rail fencing as applied to 

mill-gearing shafts and pulleys under a work bench. Two 

stout horizontal rails leave sufficient space under the lower 

one for brushing out the floor space enclosed, and room 

over the top rail for reaching to journals. Hinged flaps 

9 
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of solid construction protect the worker's clothing from 
contact with each belt or pulley, and, while naturally 
foiling into position, give ready access, for examination 
or repair, to the parts fenced by them. The provision 
of hinged flaps between the lower rail and the floor will 
also prevent the rolling of material or tools under the 
bench and the danger involved in reaching for the same, 
while access for sweeping is still possible. 



Where the transmitting parts are near the floor level 
and not under the cover of work or machine benches, 
the double rail and fender fence {Fig. 30) may be adopted 
in many cases where space is plentiful. In other instances 
close fencing of the type shewn in Fig. 31 is necessary 
and can readily be constructed in the form of box stools 
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of wood dropped into position and secured there by latch- 
ing to the floor, or by a framework an inch or two in 
height nailed to the latter. 

Vertical shafts passing through floors or rising there- 
from must be securely fenced up to the height of seven 
feet and this can be most neatly attained, with freedom 
of access, by a square box of that length, embracing the 
shaft, and, with one side hinged and secured by lock or 
screws, standing upon a slightly wider base and kept 
in position by a framing or some form of fastening as 
shown in Fig. 32. 
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Mill-gearing underground. — Where a prime mover 
actuates a main shaft not more than five feet beneath 
the ground level of a factory, it is usual to make the 
portion of the factory flooring immediately over the 
mill-gearing pit portable and about three or four feet 
wide. No examination of shafting and other parts so 
protected should take place when in motion. 

When the depth below the floor is necessarily greater, 
a room is formed beneath in which the rail, box, stool^ 
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and other close fencing already described must be fitted 
according to circumstances and the position of the parts. 
This particularly applies to sawmill gearing pits, where 
double rail fencing and fenders may be used to protect 
the line shafting, pulleys, and belts, and cross rails and 
stools or trough guards for necessary passages over or 
under the shafting and belting, as the height of the latter 
may determine. Various special open and close safe- 
guards of wood, wire netting, and sheet metal, made to 
telescope, slide, or roll up like a flexible shutter, are in 
use for the protection of underground mill-gearing, and 



are applied under the same conditions as the fencing 
already described. Light shafting on the floor conveying 
power to a series of sewing or other small machines can 
be readily protected by retired wood or metal rails or 
close boxing or wire netting covering. 

Prime mover safeguarding must be kept in position 
whenever the motor is running, and the fencing of mill- 
gearing parts in motion or use must also be constantly 
maintained in an efficient state, but the removal of the 
latter, not their entire absence, be it noted, is exceptionally 
permitted by the statute at such parts as "are under 
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repair or under examination in connection with repair, 
or are necessarily exposed for the purpose of cleaning 
or lubricating, or for altering the gearing or arrange- 
ment of the parts ". 

As a matter of fact the practice of the most careful 
employers is to interfere as little as possible with mill- 
gearing in motion for the specified purposes, by pro- 
viding for automatic lubrication and for examination 
or alteration when at rest. The fencing also should be 
constructed so as to necessitate as little interference 




Fig. 32. 



with it under the above conditions as possible. It should 
also be borne in mind that, though penal consequences 
do not attach to accident in the circumstances just 
detailed, the Workmen's Compensation Act applies, and 
other civil remedies of the worker may apply according 
to the circumstances. 

Mill-gearing details, — The danger from slight frictional 
contact of clothing with mill-gearing shafting is one 
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which is pretty generally recognised, and is sadly de- 
monstrated by a long fatal and serious accident roll, 
though here and there an employer or works manager 
may be met who exhibits practical scepticism on the sub- 
ject by ignoring the statutory safeguarding regulations. 

Such conduct is folly of a criminal character. If any- 
thing is proved in the course of factory inspection it is 
that no liberties can safely be taken with main shafting 
by any person, however experienced. The degree of lap 
or adhesion required to cause accident does of course 
vary with the roughness or smoothness and relative 
speed of the shaft, but the legislature has wisely made 
the fencing rule an inclusive one in this respect. 

With regard to mill-gearing, as was the case with 
prime movers, while the main protection must generally 
be fitted after the parts are in place, much can be done 
beforehand by the makers with respect to the safe design 
of various details. In addition to shafting, the couplings 
and collars thereon are the most fruitful sources of 
accident owing to the manufacture of these with un- 
necessarily projecting bolt, pin, and key heads, which 
readily catch upon a ragged sleeve and quickly increase 
their hold upon the person. 

In Fig. 33 the ordinary flange coupling of this descrip- 
tion is shewn with its array of clothes-catching nuts and 
bolt heads, while alongside are the thickened flange 
coupling and recessed bolt, and the rim flange coupling 
beyond which these fastenings do not project. 

On the shafting in Fig. 26 also, an example of the 
split sleeve coupling with collars shrunk on is shewn, 
while in various couplings of irregular shape and special 
design provision is made for neat and safe sheet steel 
or tinplate covering. 

The result of all these and other manufacturing pro- 
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visions of like nature, which add but a trifle to the 
original cost and have only to be specified for by the 
purchaser, is that a smooth cylindrical surface is obtained, 
much safer in the event of accidental contact. Key- 
heads also where necessarily projecting can be easily 
capped. 

Collars with projecting pin heads are not seldom 
found on each side of a journal when used to prevent 
end motion of a shaft. In necessarily approaching such 






Fig. 33. 

a bearing, particularly in dark situations, an attendant 
has been frequently caught, wound round the shaft and 
maimed for life, or, in cases where the shafting is close 
to the ceiling, has been dashed to pieces by repeated 
blows on the latter. 

Tinplate caps supported from the pedestals, or, what 
is better, the metal shielding for 15 ins. on each side of a 
journal, shewn in Fig. 25, would effectively prevent such 
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calamities, while in every situation the projecting pin 
collar need not be used at all, the remedy being in the 
hands of the purchaser and maker at a trifling outlay. 

Fig. 34 shews the ordinary collar, which in its larger 
sizes has sometimes several projecting pins, and the same 
collar of slightly greater diameter with smooth surface 
and recessed pin heads. 

A very useful smooth collar is that shewn in Fig. 35, 
and made by Messrs. Trier Brothers of London, where 
the halves of a split collar are drawn together and 
separated by rotating the cheese-shaped body of a pin 
with right- and left-handed screws. A smooth surface 
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is presented and the collar has the advantage of being 
fitted and removed in a few minutes without unshipping 
the shaft and the various parts keyed to it. 

Mill-gearing control, — The control of main shafting 
from any part of a factory in case of accident is neces- 
sary in large or scattered premises, as the speedy over- 
hauling of the moving parts may obviate serious injury 
and even save the life of a person caught in the machinery. 
This desirable end can be obtained either by contrivances 
applied to sections of the transmitting machinery or by 
apparatus directly controlling the steam engine or other 
prime mover used. 
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Of the former, the fast and loose pulley arrangement 
with accompanying belt shifter is the simplest. It is 
usually fitted at the driving end of the main line of shaft- 
ing of a flat, and may be operated by a cord from any 
portion of the room length. For tenement and small 
factories it is found quite suitable and is also a source 
of saving by reducing the frictional resistances when the 




Fig. 35. 

length of shafting controlled by it is not required. One 
of the pulleys may be dispensed with by using Lindsay's 
friction driven disc pulley (Fig. 36), a very useful con- 
trivance for a small power. 

Where, however, the primary transmitting gear con- 
sists wholly of shafting and toothed gearing, or, as in 
many of our modern mills of the best type, the shafting 
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at each level is directly driven by ropes or straps from 
the engine fly-wheel, clutches of various kinds may be 
introduced to control the various sections. 

The well-known three-pronged clutch can always take 
the place of fast and loose pulleys in small installations 
where the speed is moderate, but the risk of fracture 
from shock, and consequent break down, is too great in 
factories of any size, and various forms of friction clutch 
may take its place. The latter contrivances have been 




Fig. 36. 

greatly improved within the last decade, and there is 
no valid reason now why a new factory should not have 
adequate and reliable provision for controlling the mill- 
gearing of each flat, by means of a friction clutch there 
applied. 

Fig. 37 is the Bagshaw-Addyman clutch in which by 
a rapid screw action the wedge A and levers BB expand 
the friction ring C on the same shaft till it firmly grips 
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the hollow drum of nearly the same diameter on the 
other shaft. The application of the same clutch to a 
toothed wheel or pulley is also shown {Fig. 38), and either 
shaft may be the driver. 

Some other forms of clutch, particularly those of the 
cone shape, require considerable pressure to keep them 
in action, with resulting undesirable end thrust, and 
while many excellent contrivances of the kind exist, 
their efhciency is in most cases confined to a limited 
range of power transmission. 



Fig, 39 is the Lindsay coil clutch adapted for instan- 
taneous disengagement from any part of the section 
controlled by the puUing of a cord. The clutch is on 
entirely novel lines, the principle taken advantage of 
being the enormous gain in gripping power obtained by 
the friction of several turns or coils of a rope or other 
fastening on a cylindrical body. A steel helix of gradu- 
ally reducing section is coiled round a specially hard 
sleeve on the driven shaft and fits easily on the same 
(Fig. 40). The large end of the helix Js attached to the 
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driving shaft, while the small and free end is twisted 
so as to come into frictional contact with a plate or 
cone which can be pushed against it by sliding along 
the driven shaft. Whenever such contact is established 
the helix immediately coils itself round the sleeve with 
an irresistible grip and begins to drive the shaft. In 
Fig. 39 it will be seen that the cone is kept in action 
by reason of the pressure of a lever, and a pull on the 
cord from any part acting at a considerable leverage 
disengages the cone from the helix attached to the 
driven shaft, and the coil friction and the power to drive 
cease at once. 

The coil clutch has the largest range and application 




of any, being constructed to transmit from a few horse- 
power up to 10,000. Its usefulness when fitted in dupli- 
cate in rolling and other mills with non-reversing engines 
is obvious. 

The provision of the above sectional controls for mill- 
gearing is very satisfactory, for the opportunity of 
minimising the danger to life and limb where an acci- 
dent occurs is immediately and completely in the hands 
of those who witness the casualty. 

Where, however, such provision is an afterthought, 
as is the case in most of the older factories and in not 
a few of the newer ones, the necessary interference for 
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this purpose with the established mill-gearing is not often 
entertained, though it is really of a slight character, and 
the prime mover of the works is resorted to for control 
purposes. 

The most primitive arrangement of this nature is the 




Fig. 40. 



mechanical bell-pull alarm, often superseded now by an 
electric bell-push, on each flat. Each of these arrange- 
ments, however, depends for its efficiency upon the con- 
stant presence of an attendant in the power house where 
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the bell is rung, and experience has proved this to be 
unreliable. To get over the difficulty automatic stop 
motions have been invented. The principle of all these, 
however, is the same. A piece, capable of conversion 
into an electro-magnet by a current from primary batteries 
controllable by pushes at various places on each flat, 
is introduced at some actuating part of the prime mover. 
In the steam engine the gears of the throttle valve, the 
governor, the slide valve, the expansion or cut off valve, 
have all been used for this purpose, and various special 
valve gears, such as the Corliss and PrOell, lend them- 
selves to such arrangements for throwing out of gear. 

In Fig. 41 Tate's electrically actuated stop-motion is 
shewn applied to an engine stop valve. The latter when 
opening coils up a strong spiral spring under the hand 
wheel, the release of which can be brought about by 
a trigger operated by an electric impulse given from 
pushes at any part of a mill. When this is done the 
stop valve is rapidly closed under the action of the 
unwinding spring, the vacuum in condensing compound 
engines is automatically destroyed, and the prime mover 
and mill-gearing stopped in consequence. 

The same control may be separately and automatically 
operated from governor or other special gear in case of 
engine racing. 

Electrical controls being seldom in use are apt to get 
out of order when not regularly supervised, but the 
necessary impulse may be wholly mechanical, in which 
case a wire, terminating in a knob at a central part of 
each flat, is enclosed in a tube and led by means of bell 
cranks to the power house. The connections are very 
carefully fitted, so that no " play " exists in the apparatus. 
When applied to the Proell valve gear, the pulling of 
the knob at any part of the factory, acting simultaneously 
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at the steam engine, disengages the trip gear, causing 
the double beat valves to drop instantaneously upon 
their seats, and completely cuts off the steam supply. 
An air valve may be opened by the same movement to 




Fig. 41. 



destroy the vacuum in the low pressure cylinder of a 
condensing engine. 

Fig. 42 is an elevation of a stop motion in which the 
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impulse, either electrical or mechanical, causes a weight 
to fall, and thereby admits steam from above the stop 
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FROM BOILER 
Fig. 42. 

valve to a small auxiliary cylinder, the rack piston-rod 

of which in rising operates a pinion, shaft, and pair of 

10 
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bevel pinions, and closes the valve. The steam is thus 
shut off simultaneously from the engine and the stop 
motion. 

Unsatisfactory electrical impulses can be made positive 
in their action, and thereby safer, when the push is 
arranged to control the stop motion by withdrawing the 
current from the mechanism. In that case, should the 
current — intended to be constant — fail, the fact is at 
once announced by the simultaneous stoppage of the 
prime mover, and the batteries can be readjusted 
accordingly. 

The devices described can all be adapted for also 
signalling from the engine-room to the various flats on 
a prearranged system, and thereby indicating to persons 
about machinery the intention of the attendant to stop 
or start the prime mover. This precaution is a useful 
one when repairs or cleaning are intended to proceed 
at machinery when the motion ceases, or when the same 
are in progress at idle machinery. 
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CHAPTER IX. 

SAFEGUARDING OF HOISTS AND LIFTING TACKLE. 

Amongst the parts required by the statute to be securely 
fenced in all circumstances are every hoist or teagle, and 
the safeguarding of cranes and other lifting tackle may 
be conveniently grouped in this chapter with the subject 
of hoist protection. 

The importance of safeguarding the latter class of 
machinery may be gauged from the fact that, in factories 
during 1897, 36 lives were lost and 381 injuries received 
by hoist accident. 

No generally applicable rule can be laid down for the 
protection of such apparatus, for the conditions under 
which it is used determine in each case whether it is 
"securely fenced". In considering these conditions in 
detail, this useful but dangerous auxiliary to the factory 
may be considered under several forms, namely, Passenger 
Lifts, Goods Hoists, and Bag and Bale Hoists. 

Passenger Lifts, — In this class of hoist the cage should 
invariably be roofed over and its sides other than the 
exit one should also be cased in. This prevents any 
injury from falling material, and to the feet of passengers 
when inadvertently placed beyond the cage floor and 
caught by projecting obstacles in the sides of the hoist 
well. In Fig. 43 an example of a badly protected hoist 
is given. The single low unshipping rail is of no use as 
a protection and is the cause of many accidents, such as 
a passenger waiting for the hoist and looking down the 
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well being caught between 
the rail and the floor of the 
silently descending cage, 
with resulting decapitation. 
Again in the absence of a 
sufficiently high safety door 
passengers on the cage, 
while unconsciously pro- 
jecting the head beyond it 
on ascending, have been 
severely injured between the 
floor of the cage and the top 
of the doorway. Falls down 
the well through absence of 
any protection or a failure 
to close doors or replace 
bars are common. Persons 
have also been precipitated 
to the well bottom owing to 
the removal without warning 
of the cage to another floor 
when they expected it to be 
at their level. Again many 
hoists can only be operated 
by reaching over the protec- 
tion — if any — to the starting 
ropes and where these are 
missed, or gripped and 
broken, serious falls result. 
Hoists in Factories are rarely 
constructed for passenger 
use alone. So far as safety 
doors are concerned a pas- 
senger factory hoist is only 



Fig. 43. 
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safe under two conditions of working. Where the traffic 
is fairly constant a man may be employed whose sole duty 
it is to travel constantly on the cage, answer all signals, 
and open on arriving and shut on leaving at each level the 
safety doors or gates, which should only be accessible 
from the cage, should not be less than six ft. in height, 
may be solid or sparred to admit light, and may slide, 
telescope, or swing. The absolute character of this 
protection is obviously dependent upon the diligence of 
the caretaker. 

Alternatively the gates should be perfectly automatic, 
in which case they should fulfil the following conditions : 
they should unlock or open on the arrival and stoppage 
of the cage and should close when the latter ascends or 
descends from their level. It should not be possible to 
open them from the outside and they should not open 
when the cage is merely passing a floor without stopping 
there. 

Fig. 44 is Etchell's Safety Doors which, among others, 
meet those requirements. The doors when the cage is 
absent are kept closed by strong springs. The locking 
gear is shewn in Figs. 45 and 46. When passing any 
floor without stopping, the locking gear is withdrawn 
and immediately replaced, the doors remaining closed. 
The latter when unlocked on the stoppage of the cage 
are pushed open by the attendant and held open by 
automatic spring catches, which release and relock the 
doors immediately the cage begins to move. In arrange- 
ments where the safety door is fiot unlocked for a brief 
moment, when the cage passes a level without stopping, 
it is necessary for the attendant to set an index finger or 
other contrivance whereby only the doors at the level at 
which the cage is first to stop will be automatically raised 
or opened on arriving, and shut or lowered on leaving. 
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Goods Hoists. — Many hoists are used indiscriminately 
for passengers and goods. In such cases automatic 
protection should be afforded where the doors are not 
operated from the cage side by an attendant. As a rule 
the goods hoist has a much larger opening at each level 
than a cage used only for passengers, and it is possible 
to ship or telescope the safety gates upward, leaving the 
floor space around the hoist entry free of all obstacles to 
the manipulation of material. 

Fig. 47 is an example of such an automatic Goods 



Hoist door made by Mr. Worrall, of Liverpool, where 
open steel gatework is used, which may be telescoped in 
rising for spaces where the headroom is insufficient. In 
this arrangement only the gate at the intermediate level 
for which the numbered index finger is set opens and 
closes automatically on the arrival and departure of the 
cage, while the protections at the top and bottom floors 
are always opened by the cage when at these levels by 
means of fixed projections operating keys at the gates. 
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The latter can be made of 
wood or other material, but 
iron or steel is found to be 
the most durable. 

In the well-known freight 
hoists of Messrs. A. & P. 
Steven, of Glasgow, the 
prevention of any one from 
gaining access to the hoist 
well during the absence of 
the cage is attained in a 
different manner (Fig. 48). 
The cage on arrival unlocks 
each partly counterbalanced 
safety door, which, in the 
absence of the former,isheld 
down by the engaging of the 
catch C with a notch N in 
the guide post. On coming 
to any floor the cage side 
presses in the lever end of 
catch C and, releasing the 
latter, enables the gate to 
be raised by an attendant 
either outside or inside the 
hoist. By means of the con- 
necting rod R and two links 
the movement of the lower 
catch C is communicated 
to an upper catch U, and 
the latter entering a corre- 
sponding notch in the guide 
post keeps the gate up after 
being raised. Whenever 
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the cage leaves the level the catch U automatically 
releases the gate, which drops, while C simultaneously 
returns to the locking position. The gates on Messrs. 
Steven's hoists are constructed with stout wooden 
frames filled in with wire netting, and are high enough 
to prevent any one looking over the same. 

There are several other forms of safety door gear for 
hoists, but they are nearly all on one or 'other of the 
above principles — i,e,, the gates are either simply unlocked 
at each level, raised by hand if the cage stops and lowered 
automatically when it leaves, or for particular gates on 
the levels at which the cage is to stop on its journey 
there are previously set index fingers or other arrangement 
whereby the doors are automatically unlocked and raised, 
and afterwards dropped and relocked. 

In some warehouses and storage premises in factories 
where the traffic is intermittent, hand lifted and swinging 
gates are used for hoist- well protection, but the risk 
always remains of forgetfulness on the part of the user 
leading to serious accident to himself or another. So 
prominent was this cause of hoist fatality and injury 
that the Act of 1878, which only required the secure 
fencing of hoists or teagles " near to which any person 
is liable to pass or to be employed," was amended in 
1891 to the extent of leaving out this proviso and the 
protection must now be absolute. 

Bag and Bale Hoists. — These are of two kinds, namely, 
those inside and those outside the factory. The internal 
bag hoist takes several forms. A common one, especially 
in grain and other mills, is a square opening in the floor 
at each level, which is closed by two heavy flap doors. 
Fig. 49. These doors open under the pressure of the 
rising bag, or bale of necessarily limited dimensions, but 
do not attain a vertical position and fall back immediately 
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the bag or the load is cleared. In this class of hoist care 
should be taken to bush the chain holes in the flap doors 
with metal, owing to the rapid wear of the wood and the 
increasingly large opening formed thereby ; also it is well 
to have a small stop on the flap hinges, which prevents 
the doors from being folded back upon the floor, leaving 
a dangerous opening with possible serious accident from 
a fall. 

Where bulkier loads are dealt with a much larger 
permanent square opening is made in each floor and 
railed round, as in Fig. 50, with stout wood or metal 




Fig. 49. 



posts and bars. At one or several sides in the case of 
grain and feeding stuff goods a shelf is provided on which 
the bag or bale is deposited, unslung, and carried on the 
back to its place. When heavier goods are dealt with 
in an open lift of this description the bars on one side 
have to be unshipped while the hoisting to any level is 
proceeding and replaced immediately upon its conclusion. 
Many bag hoists of this character exist, and they depend 
for their safety, in relation to other persons as well as 
himself, upon the carefulness of the attendant in replacing 
the fencing. 
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Where the hoisting is external to the factory a teagle 
is used in which a cantilever beam above the top storey 
of the lift (Fig. 51) carries the pulley block, and the goods 
are taken in at the various floors through openings, 
barred when not in use by doors and portable rails. The 
dangers of this operation are obvious. The attendant 
may have to reach out to grasp a surging load and fall 
through losing his balance, or being drawn off the door 
ledge by the oscillating chain. Such reaching operations 
about all classes of unprotected lifts are sometimes partly 
safeguarded from serious fall by providing the workman 
with a radius belt, which is long enough to permit of the 



Fig. 60. 

requisite movement in connection with the slinging and 
unslinging of loads, and sufficiently strong to suspend 
him in safety in case of fall until help is obtained. Such 
a precaution, however, can only apply where one man has 
his duty entirely within the circumscribed area and does 
all the hoist handling at his level. 

Hinged platforms, held when in use in the horizontal 
position by stout rods or chains (Fig. 51), are sometimes 
fitted, and in other cases such platforms are provided 
with handrails and flap doors which cannot be folded 
back (Pig. 49), as already described, when the goods to 
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be dealt with are sacks, bales, or casks of dimensions 
suitable for such handling. Signalling and directing is 
rendered safer by this means. 

Steam and hydraulic cranes with a horizontal arm at 
each level are also used in some cases in which heavier 
loads, after being raised to the desired level, can by a 
separate movement of the machinery be carried by a 
trolley along the length of the arm and detached from 
the sling inside the factory or warehouse. In such cases 
there is less occasion for the attendant to look over the 




Fig. 5L 

floor ledge, but, owing to the necessity for signalling, 
danger from that cause is not entirely removed. 

Where external hoisting by means of teagles, or the 
other tackle referred to, is carried on in connection with 
storage premises, such as Dock, Railway, and Bonded 
Warehouses, portable double rails should invariably be 
provided, in addition to the doors, if the latter are not 
made in upper and lower divisions ; for in these places 
ventilation and lighting frequently necessitate the keeping 
of teagle doors open when hoisting is not proceeding. 
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Hoist Details, — In the safeguarding of hoists attention 
requires to be paid to several minor points. Serious and 
fatal accidents from the stretching and breaking of the 
suspension ropes and the precipitation of the cage and 
its freight to the bottom of the well are not unknown. 
In the most carefully designed and constructed hoists 
two wire ropes, which are not likely to break simul- 
taneously, are used, each of which will alone safely carry 
about six times the maximum working load, and resist 
thereby all shock and exceptional stress. The wire ropes 
used for such purposes sometimes rapidly deteriorate 
through the fracture of the outer strands if the pulleys over 
which they are bent are of too small a diameter. Periodical 
examination should be made of the cage suspension gear. 

In view of the serious results attending sudden de- 
tachment of the cage various safety gears have been 
invented for arresting the fall of the latter in such 
circumstances. In some cases a cam, ordinarily kept 
out of action by the tension on the ropes, is brought into 
play, and forces toothed sectors to bite and grip the guide 
posts, thereby suspending the cage. Fig. 52 shows the 
method successfully adopted by Messrs. A. & P. Steven 
on their hoists. In the usual course of work the ropes 
A and B share the cage and freight load. Should either 
of them yield, the horizontal lever C carrying the weight 
W is raised or lowered, — according to which rope 
stretches or breaks, — throwing out the cam - shaped 
lever L by means of the pin P. The shaft S which 
crosses the cage top is thereby rotated, and the knives 
K which it carries on each end are at once forced into 
the wooden guide posts G, thereby securing the cage in 
any portion of its travel. In the event of a simultaneous 
fracture of both ropes the weight W causes the lever C 
to drop with the same effect as before. 
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Hydraulic hoists may fail in the above way, and 
when valves and packing are out of order they develop 
" creeping," i.e., very slow movement from the level at 
which they have been stopped. This also sometimes 
occurs with ordinary hoists, but the provision of automatic 



Pia.52. 
gates always ensures the protection of the hoist levels 
after the unexpected removal of a cage by defective 
gear. 

In Sack and Bale hoists operated by the pulling of a 
rope from any level it is important for safety that the 
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lifting should cease without a special approach to th£ 
starting ropes for the purpose. 

Many accidents have happened through overwinding, 
where a man has started such a hoist and then proceeded 
some distance to attend to other work. 

Fig. 53 shows the application of the Lindsay disc clutch, 
already described, to a sack-hoist w-inch. The lever L, 
if lowered by a pull on a cord, causes the hoist to lift, 
and, if similarly raised, permits the load to run down 
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freely ; while the moment either cord is let go the brake 
acts and brings the chain to a standstill. 

Cranes. — This class of machinery claimed a large 
number of victims in factories during 1897, no less than 
59 persons being killed and 1317 injured. 

The Steam Jih Crane is a combination of prime mover 
and mill-gearing which requires to be fenced under the 
same regulation as the larger combinations of a like kind 
discussed in the two previous chapters. Too often, 



SAFEGUARDING OF HOISTS AND LIFTING TACKLE. 161 

however, it escapes such attention from employers on 
the plea that it is "only a crane". 

From the point of view of design, safety is not always 
sufficiently studied in crane construction. Reversing 
handles and bars are frequently arranged so that, when 
thrown over, a man's knuckles are just in the bight of 
powerful pinions^ while the penalty of a hand or even an 
arm is exacted by such adjacent unfenced gearing should 
a single slip be made which precipitates the attendant 
upon it. Proximity to such parts can often be avoided 
by regard for safety when designing, and all the pinion 
and wheel intakes of first and second motion lifting gears, 
of the jib lowering, raising, and slewing gears, can easily 
be closely protected in the limited space in which they 
are packed by sheet metal casings or fenders. Owing to 
the reversible character of all such toothed gears both 
engaging sides should receive attention. 

The overhead travelling crane, in some of its older 
forms, possesses very real dangers for the attendant. 
Not to speak of unfenced platforms or portions of 
such, with a sheer fall of 25 ft. to 30 ft. in some metal 
working factories, the travelling carriage simply bristles 
with reversible pinions requiring fencing. It was only 
recently that an unprotected crane of this type came 
under the author's notice, in \ ' ich, 12 ft. above the 
highest illuminating source, and in the shadow cast by 
the latter, a workman had as a regular part of his duty 
to step over a nest of three powerful bevel wheels 
running unfenced on the crane platform level. A slight 
miscalculation in taking the familiar step in. the dark 
caused a fold in his trousers to be gripped, and his leg 
was sacrificed in consequence. 

In the newer cranes of this type the provision of a 
cab sometimes, particularly in electrically driven ones^ 

11 
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below the travelling beams, and with all operating levers 
at hand and the work to be lifted in full view, greatly 
reduces the risks, and the protection of exposed pinions 
and provision of safe access to the crane level almost 
wholly removes them. Owing to the severe injury which 
a small body dropped from an overhead crane can inflict 
upon a person below, all platforms and stagings of every 
description should be provided with fenders or skirtings to 
prevent the accidental rolling off of spanners or necessary 
tools in use. 

Winches. — These handy prime movers, combined with 
various lifting tackles, are largely used about Vessels, 
Docks, Wharves, Quays, Warehouses, and Buildings 
under construction, in addition to their extensive factory 
applications, particularly in Ship, Boiler, and Bridge 
building works. Such machines should also have all 
the pinions and the engine parts which might cause 
accidental injury carefully close fenced or fended. 
Generally set on a low bed, or driving diagonally at the 
hand level, particular attention should be paid to the 
protection of engine parts on winches and other steam 
hauling plant which allow of little clearance between 
the bed plate or frame work, as numerous crushing 
injuries to fingers and toes have been caused thereby, 
with fatal results in some of them from tetanus. 

The seemingly harmless hand winch as has been 
shown in Chapter VI. may, when highly geared and 
tackled, and allowed to run down loaded and unchecked 
to save a little time, prove a deadly machine through 
the stressing of the cranked handle by centrifugal action 
beyond its ultimate tenacity and the fatal blow of the 
flying metal. 

Crane Details, — A considerable number of injuries at 
cranes occur in the manipulation of the loads. Care- 
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less slinging accounts for some, and not seldom it is 
another person in the hold of a vessel, or on the floor 
of a factory, who pays the penalty. Hoisting operations 
are frequently directed from the narrowest of platforms, 
sometimes merely a 12" or 15" plank, on which a loss 
of balance without any chance of recovery and a serious 
fall are almost certain to follow a blow from a surging 
load or an injudicious movement. 

Where piecework discharging or shipping of cargoes 
is carried on, or where tackle is used by independent 
gangs in ship or bridge building, the workers themselves 
are not seldom the greatest offenders in this respect, 
often seeming to count every moment spent in testing 
tackle, or erecting it and platforms in a safe manner, 
as wasted. The failure of chains and slings from time 
to time under loads much smaller than would be ex- 
pected is due partly to absence of examination, whereby 
damaged links would be revealed, and partly to mole, 
cular changes in the structure of the metal owing to 
often repeated stress, which periodical withdrawal from 
use and careful annealing would obviate. 

Cranes should be carefully surveyed from time to 
time for the discovery of any necessary adjustments: 
quite recently the omission to replace a simple split pin 
at the top pin joint of a jib crane stay caused the latter 
to work loose and wrecked the whole plant and the 
house upon which it fell, while a few months ago the 
unnoticed dropping out of a similar pin, and working oflF 
of the pinion which it secured, caused the fall of a heavy 
crane jib and the death of a workman who was passing 
at the moment. 

Cranes, shear legs, and hoisting tackle in the open 
yards of works, and at dock and quay sides can only 
have their safety insured by periodical skilled survey, 
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and the responsibility should be definitely assigned to 
the works millwright or other suitable person. 

The rapid manipulation of material in iron and steel 
works, at docks, in sawmill yards and other factories, 
necessitates the hoisting of weights in places where 
unskilful slinging — and consequent fall of the load — is 




Fig. 54. 

very likely to inflict injury upon persons beneath. To 
obviate this quite a number of specially constructed 
grips are used in place of the ordinary chain or rope 
sling. Fig. 54 represents a form of safety "dogs" or 
grips in which a notched sector engaging with a paul 
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on one of the legs affords some security against the 
unexpected release and fall of the load. 

The occasional failure of hydraulic lifting gear, already 
referred to in connection with hoists, is particularly 
dangerous when this form of power is employed in the 
cranes of foundries and iron and steel works, for a 
sudden jerk to a foundry ladle or tilted steel works con- 
verter, full of molten metal, has inflicted serious and 
fatal injury. Safety gear for this purpose is used in the 
form of locking and brake arrangements on converter 
and ladle toothed wheels and axes, weighted bottoms 
causing a released vessel to return to the vertical 
position, and simple and spring-loaded non-return valves, 
which are ordinarily kept open under the water pressure, 
but fall upon their seats at once on the failure from any 
cause of the hydraulic main. Systematic inspection 
should invariably be made of hydraulic control valves 
and spindles, and the latter should be periodically 
renewed. 
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CHAPTER X. 

SAFEGUARDING OF DANGEROUS DETAILS OF 

MACHINERY. 

We have now to consider that large class of machine 
parts which is left after prime movers, mill-gearing, and 
hoists are disposed of, and which the statute has defined 
inclusively as " all dangerous parts of the machinery '*. 
These must be protected under the same conditions as 
** mill-gearing/* i.e., they must either be securely fenced 
or be in such position or of such construction as to be 
equally safe to every person employed or working in the 
factory as if they were securely fenced. We shall con- 
sider in the present chapter the common details of 
machines which are ** dangerous,'* and the approved 
methods of safeguarding for such, while the succeeding 
chapter will be devoted to typical machines which in 
their parts and working are particularly " dangerous," and 
require special precautions and forms of safeguarding. 

Toothed gearing, — Of the 289 persons killed and the 
16,487 injured in factories during 1898 at machinery in 
motion by mechanical power, a considerable number, 
particularly of the non- fatal injuries, were caused by 
the unfenced toothed gearing on individual machines, 
which should always be regarded as dangerous. While 
some prime mover and mill-gearing parts have neces- 
sarily to be fenced by the user after they are in position, 
there is no reason why the driving and feed pinions of 
hundreds of different classes of machines should be sent 
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out by the makers in an unprotected and dangerous 
state. 

A manufacturer of such can provide a more effective 
and much neater guard than the user, when he gives 
the subject the attention it deserves. In designing a 
machine also, as in the case of the prime movers and 
the other apparatus already referred to, the disposition 
of the parts from the point of view of safety is in the 
maker's hands, though the opportunity is often neglected, 
and, even when professedly arranged for safety, it is 
frequently done with the exhibition of very little in- 
telligence. Amongst many examples of such the author 
recently found a whole series of dangerous bevel pinions 
on a large machine, made by a firm of note, to the top 
sides of which costly brass castings of excellent design 
were fitted, no regard being paid to the fact that the 
top-side in the working of the machine was the out- 
running one, and not dangerous, while the bottom in- 
taking and only dangerous portion was nearest the 
workpeople and wholly unprotected. These so-called 
** guards " are worse than useless. 

Fig. 55 represents a portion of a wood moulding 
machine by a well-known firm, in which the above error 
is committed. The pinions P, P, being covered on 
the top by semi-circular hoods, and thereby inducing 
employees to regard them as harmless, while the really 
dangerous wheel and pinion intakes at W, W, are un- 
protected, and have gripped the clothing and limbs of 
workers. 

The nests of pinions at the sides of sand papering 
and other wood-working machine tools, at paint, colour, 
and similar grinding rolls, at laundry pressing, folding, 
and ironing machines, and at large calico, letterpress 
printing, and paper machines are a few, amongst some 
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of the other cases, in which the maker's safeguarding is 
ill-considered, inadequate, and sometimes wholly useless. 
In the wood-working machine illustrated, and in other 
types where shavings and chips of the material are 
abundant and apt to drop over the machine side, the 
top covers referred to prevent the clogging of the 
toothed gearing and possible breaking of the same, but 



Fig. 55. 
for safeguarding the workers, a function which is often 
claimed for them, they are of no service unless designed 
to embrace the intaking portions of the pinions in the 
manner indicated by the dotted lines on Fig. S5. 
When the purchasers of machine tools of all kinds 
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specify for the effective covering of every dangerous 
part, and cease to be satisfied with what one occupier, 
on the occurrence of an expensive accident, said " looked 
like a guard," competing manufacturers will, as a body, 
comply with the demand, and that in a manner and at 
an outlay which will contrast very favourably with the 
fencing which is an afterthought, and sometimes most 
unsatisfactorily executed. Where, as is the case with 
nearly all our large railway companies and other corpora- 
tions, and with many private firms, the subject of safe- 
guarding machine details is taken up with earnestness 
and diligence, and in hearty co-operation with the In- 
spectors of the Factory Department, the results are in 
every way admirable, and accident from unprotected 
toothed gearing in such establishments is reduced to a 
minimum. 

Safeguarding by the user, of some kind, can, in the 
long run, be compelled under the statute, but the author's 
experience is that, in the case of the multitude of 
occupiers of small factories with no mechanical facilities 
or aptitude, nothing can take the place of good fencing 
fitted by the makers, and all accident is thereby prevented 
by being anticipated. 

Whether any legislative compulsion on the maker is 
desirable in this direction is doubtful. The supply in 
the author's opinion will respond to the demand, and 
in some directions is anticipating it. Engineers and 
appliance makers must have noticed the great extent 
to which the columns of British technical journals have 
been recently taken advantage of for advertisement by 
leading tool makers of the United States, but they may 
not have observed the careful regard paid to safety in 
the illustrated designs, and the excellent guards which 
are fitted at every dangerous part. Some home tool 
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makers leave little to be desired in the protected machines 
they offer to the public, and, in the textile machinery 
industries particularly, the safety of such plant has 
reached a high standpoint, and only requires minor 
improvements and the bringing of the protection of old 
machinery in mills up to the present standard. Some 
examples of well safeguarded machine toothed gears are 
now given, and, in all these, the users of unfenced 
machinery may attain the same results, but, as a rule, 




Fig. 56. 



neither with the same economy, durability, and neat- 
ness as the maker of the tool. 

Fig. 56 represents a sheet metal fence for the change 
wheels of lathes, which is hung by two pins from the 
bearing, and in passages sufficiently wide, may be hinged 
instead, with the advantage that it cannot be laid aside 
and is in the way unless when protecting the pinions. 
The author has met with some difficulty in getting this 
simple and cheap guard fitted owing to the alleged 
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absence of danger, but even a superficial scrutiny of the 
classified accident returns prepared by H.M. Inspectors 
brings out the fact of the insidious danger attaching 
to the intaking portions of such nests of slow moving 
toothed gearing. 

Fig. 57 is a well-protected engineer's milling tool, in 
which the swivelling head is designed by the makers, 
Messrs. Greenwood & Batley, Limited, of Leeds, to act 
as a guard for the toothed gearing. 

Fig. 58 is a radial drilling tool by the same firm, in 
which the bevel pinions operating the vertical spindle, 
and the spur gear on the driving shafts are securely and 
neatly fenced, while Fig. 59 is the universally distributed 




Fig. 57. 

vertical drilling machine with the bevel wheels entirely 
enclosed in the manner adopted by these makers. Pro- 
vision for lubrication is made at the hole P, from which 
a brass tube conducts and distributes the oil. Similar 
facilities for oiling are provided in the case of the other 
tools. Where, as in all lathes, and in the smaller and 
lower framed milling and drilling tools, the back speed 
and other driving and feed pinion intakes are brought 
within reach of the worker, or are running into the 
machine frame with very little clearance, neat sheet 
metal or V-shaped bar fencing can be readily applied, 
and that with due access for speed alteration. The 
smallest pulley on lathe and other headstock driving 
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cones should always have a deep side flange where 
adjacent to toothed gearing. 

Fig. 60 is a sketch of we II -protected bevel pinions on 
a wood-boring machine. In power drills of the vertical 
type, particularly In those for metal work, the later 
designs show a tendency to revert to a former practice 
in placing the driving bevel pinions at the extreme top 



Pio. 58. 
end of the spindle, a position which generally obviates 
fencing for this particular, part of the tool. 

Fig. 61 is another example of gear fencing, wherein 
the driving wheels of a horizontal boring machine are 
well protected by its makers, and in which the guard, 
as in the three previous instances, is an integral part of 
the design. 
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Milling, shaping, and special combination tools with 
all the driving gear low set are a growing feature in 
modern metal working factories, and Pig. 62 is an 
example of one such, in which the main spur wheel and 
pinion, the bevel wheel, and worn gear intakes are all 
protected by close fencing, both on the face of the teeth 
and at the sides of the same. 



Other metal machine tools the toothed gearing of 
which, whether feed or driving, should be carefully 
guarded by the maker whenever possible, are those for 
shaping, slotting, slut drilling, vertical and horizontal 
planing, plate edge planing, punching, shearing, rolling, 
bending, screwing, tapping, and turning. In a. number 
of cases it is found to be convenient to cover in by neat 
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circular, semi-circular, or segmental sheet metal or wood 
guards the entire portion of wheels in gear which are 
visible and accessible. This is advantageous for pre- 
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servation purposes, particularly in the case of boiler, 
bridge, and shipbuilding machine tools, which are neces- 
sarily situated in open places, and exposed to the weather 
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and rough usage. Where open rail fencing is adopted 
for special combination tools occupying a large space 
with their gear, such as boring and tapping machines for 
large work, no storage of tools or necessaries should be 
permitted within the fencing, otherwise safe-guarding of 
the close type must be provided. 

The author has dwelt more particularly in this division 
upon metal working tools, and for this there is adequate 
reason. No less than 44 per cent, of all the accidental 
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deaths in factory employments, and 42 per cent, of all 
the non-fatal injuries therein from machinery, take place 
at the mechanically driven tools used in the metal work- 
ing trades, which embrace metal extraction and conver- 
sion, shipbuilding, engineering, tool and appliance making, 
and employ barely 27 per cent, of the total factory 
workers of the United Kingdom. These trades have a 
further exceptional roll of killed and wounded from other 
causes, some of which are hardly preventable ; but the 
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precautions just advocated and described would, if given 
general effect to, go far, in the opinion of the author, to 
eliminate a large number of the former class of accidents. 
The above observations and directions upon the sub- 
ject of protecting dangerous toothed gears apply equally 
to those found in driving or feeding wood working, 
printing, chemical, clothing, miscellaneous, and textile 
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machinery, and in concluding .this section several ex- 
amples of pinion safe-guarding in the latter industry are 
given. In the jute and flax and other dusty textile 
operations, a very general preference is exhibited for 
open fencing, which protects and yet permits of ob- 
servation. A good example of this is shown in Fig. 
63, where the nest of pinions which stud the end of 
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a tow-carding machine is protected by a cage of open 
rod-work 6' 6 " high running the length of the machine 
and locked or otherwise securely fastened during the 
working period. Fig. 64 shows the close, neat, and 
effective continuous cast-iron guards fitted to the side 
pinions of a cotton-carding machine. In this example 
it will be noticed that the small, overhung pinion P, a 
guard for which cannot be conveniently supported, has 
its dangerous intake fenced by mounting in front of it 
and on the same spindle a much larger disc of sheet 



metal. This expedient can be resorted to with ad- 
vantage in many classes of machine pinions where the 
multiplicity of moving parts prevents the fastening of 
a guard to the machine frame and the access required 
does not permit of cage or box protection supported from 
the floor. 

The sectional and portable cast-iron guards used for 
the numerous and adjacent bevel pinions of a cotton- 
roving frame are shown in Fig. 65. In each of the two 
12 



ACCIDENT IN FACTORIES. 



SAFEGUARDING OF DANGEROUS MACHINERY. 179 

latter examples of textile protection the admirable fenc- 
ing in the form of portable doors at all low parts of the 
framing to which access is required should be noted. 
While the primary portions of toothed gearing requir- 
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ing protection have been described and illustrated, there 
are circumstances in which more requires to be done to 
secure complete immunity from accident. Spur wheels 
which are running partly beneath a factory floor and are 
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protected at the intake, where that is exposed, without 
being hooded or boxed over, are very dangerous from the 
shearing action between the arms and the floor, when 
any tool, or a portion of a workman^s limbs, is inad- 
vertently pushed into the gaps. A low fender sometimes 
surrounds the wheels in such cases, but often that pro- 
vision accentuates the nature of the probable accident. 
The fender should either be as high as the wheel rims, 
or the complete hood or box fence adopted. Where two 
toothed wheels are revolving on the same axis but with 
opposite or differential motions, as in some metal work- 
ing, baking, and other machinery, the outside wheel 
should have a sheet metal disc pinned neatly to the 
inside of the rim, thereby covering the gaps between 
the arms from which Inspectors find accidents to arise. 
Shafts and Spindles, — Any low motion shafts likely to 
cause injury by contact with clothing can easily be tubed 
in the classes of machinery just described, while the 
safety of such as must run exposed can be largely 
ensured by the same attention to the absence of pro- 
jecting pins from thrust or distance collars, as has 
already been indicated in the case of the more powerful 
mill-gearing shafting. The absence of projecting pins in 
the best workmanship at all machine spindles will be 
noticed in the examples already given. This can be 
effected either by the use of taper feathers or wedges, 
such as cotters, which, when driven home, secure the 
drill or other tool in its socket without leaving any 
dangerous projection. Many serious accidents through 
being caught by spindle bosses such as a (Fig. QQ) have 
occurred. When a wedge or other non-projecting 
fastening is not used, the spindle boss should be en- 
larged as at b and recessed to receive the head of 
the tool securing pin, which is tightened with the aid 
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of a box key {c). Collars of objectionable design already 
in use may be hooded when near a machine bearing, but, 
when on spindles, this is a clumsy method^ and is soon 
disposed of by a workman, as it interferes with his opera- 
tions. In the latter case the thickness of the original 
collar should be sufficiently increased by the shrinking 
upon it of a supplementary one, recessed as above to 
receive the pin head. The length of the pin fastening 
has too frequently no relation to the purpose it has to 
serve, and is greater than is required particularly in the 
case of cheap and badly finished and designed counter 
shafting and spindles. Here, as in much of the previous 
class of dangerous machine details, prevention of accident 
lies largely in the hands of the maker, who is always sub- 
ject to the specification of the purchaser. 



c « 



Fig. 66. 

It is the practice of machine tool and appliance 
makers, particularly when building for stock, to leave 
considerable projections of shafting or spindles to 
permit of choice in the arrangement of driving by 
pulleys. These, sometimes with, and sometimes with- 
out, flats and key seats, are a source of serious accident, 
and when only partly required, or not at all, should 
in actual use be cut down to a minimum, cut off, or 
screened. 

Belt and Pulley Gears. — The design, arrangement, 
and management of the driving straps and bands in a 
factory considerably affect the safety of these indis- 
pensable machine details. 

The strength of a belt, whatever its position, is 
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obviously important if it is not to yield under its load 
and come violently whipping down upon persons and 
machinery. Even a good belt may so break when the 
joints are of inferior construction or workmanship. 

These connections are of various kinds. A belt joint 
may be butted, overlapped, or spliced, and secured by 
cementing and lacing or riveting, or both. One joint 
of a belt is generally left uncemented, and is made in a 
form easily broken for tightening purposes. Besides the 
lace, many forms of patent screw and other fastenings 
are in use for the latter purpose, but, so far as the 
present discussion is concerned, it is not chiefly the 
necessity for strength and durability in these which 
has to be emphasised, but the power they have, when 
running low enough, to inflict injury upon the worker. 
The points of the screws used and the nuts are neces- 
sarily on the outside of the belt, and are frequently 
longer than is required. Not a few instances of severe 
lacerations upon the face and permanent disfigurement 
have come under the author's notice from the particu- 
larly long and ragged points of some forms of patent belt 
screws, while accident from the whipping of loose laces 
is a common experience. Diagonal or horizontal driving 
of most machines is necessary if sufficient frictional 
contact with the pulleys is to be secured, and the 
portions of belts below seven feet from the floor level, 
and with which any worker may come in contact, should 
be regarded as dangerous and fenced wherever practic- 
able. For this purpose sufficiently high fenders of the 
box, wire netting, or rail types may be used when the 
floor space is not restricted. In the latter case close 
fencing is required in the form of a sufficiently thick 
wooden lath suspended or supported under the lower 
side of the belt, and a little broader than the latter. 
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Where there is a fast and loose pulley arrangement in 
the drive the lath should be a little more than twice the 
belt width, to protect it both when driving and running 
idle. The lath can, of course, be replaced by wire 
netting or open sparred work, but the author's experience 
leads him to prefer the former. 

Very low belting is protected in exactly the same 
manner as that already described for the more powerful 
low-set mill-gearing connections. 

Belt management involves the operations of placing in 
position and of unshipping for repair or other purposes. 
In performing these the belt rests in vertical drives on 
the upper of the two shafts, and in diagonal drives partly 
on both. 

In such circumstances there is some danger of the 
belt, by its frictional contact with the shaft, seizing upon 
the latter, winding up thereby, and, in quite a number 
of cases in the author's experience, dislodging counter- 
shafting and bringing parts of machinery down upon 
workmen. In addition, a low, idle, slowly travelling 
belt is a great temptation to children and young persons 
about factories. When gripped by such and pulled, the 
frictional resistance is greatly increased, and if the whole 
weight of the body is suspended the belt frequently, and 
with surprising quickness, draws the person to the over- 
head shafting with resulting injury, sometimes of a fatal 
character. Three deaths within as many years in one 
district came under the author's notice, through boys, 
who were assisting men in the repair of idle belts de- 
pending from shafts, being entangled with the former, 
and quickly drawn up to a high ceiling and terribly 
mangled by the whirling mill-gearing. 

The danger from this cause has degrees, and is 
greatest when the driving shaft is uppermost and the 
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lower side of the belt is the tight one. In Fig. 67 the 
manner in which arv idle belt seizes the shaft solely by 
its own friction is shown. The slack side (a) by contact 
with the tight side (b) is carried into the bight (c), and 
the shaft rolls up the two sides at once with resulting 
dangerous breakage of belt or other gear. In Fig. 68 the 
direction of motion is indicated by an arrow placed on 
the driving pulley. The least dangerous position is that 
at A and B, where the idle belt does not travel. At C, D, 
and E the belt travels but does not seize. 

In Fig. 69 dangerous positions of idle belts are shown 
at F, G, H, I, and J, in all of which the upper shaft is 
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Fig. 70. 



the driver, and the belts when idle tend to seize and 
wind up on the shaft where the slack side crosses the 
tight one. 

The dangers both from the above cause and from 
contact of depending belting with workers are removed 
when the latter is arranged to fall upon a belt perch as 
in Fig. 70. This method of support is much safer than 
the tying-up sometimes resorted to, as the latter opera- 
tion entails a workman's ascent to the shafting. Such 
belt perches may with advantage be extended to form a 
segment equal to the arc of contact of the belts (Fig. 
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71), and may consist of parallel rods or a continuous 
curved bar. 

Where a pulley is situated very near a journal, on the 
the side opposite to a belt perch, a guide-bar close to the 
pulley, and at the point where the belt first touches the 
latter in its approach, should be fitted to prevent the 
strap falling between the bearing and pulley, and causing 
damage. 

The protection of machine countershafting and of the 
pulleys thereon when low enough to be in the headway 
is carried out exactly as in the case of mill-gearing, the 
same care being exercised regarding the protection of 
exposed dangerous collars and pin and key heads. 




Fig. 71. 

In the case of low machine pulleys driven by belts 
passing through the floor, fencing should invariably be 
applied as in Fig. 72, where A and B are the wooden box 
types, C wood framing filled in at side with wire netting, 
and D entirely of the latter material. Such fences 
should be latched securely to the floor or machine. 

In some cases where it is not desirable to obscure 
the pulley, a portable wire-netting screen can be fixed 
quite close to it, and in others a disc of sheet metal, 
wood, papier-m^ch^, or mill board may be used to cover 
over the arms, and is pinned to the latter. This pre- 
caution is useful in all cases of low-set fast and loose 
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pulleys not otherwise fenced, owing to the shearing action 
between their arms. 




The uniform solid disc, on the outside pulleys at least, 
in Figs. 64 and 65, illustrating textile protection, are 
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examples of what might be adopted in every case, both 
for pulleys and machine fly-wheels and brake-wheels. 

The pulley rim is most dangerous at the point where 
the belt first touches it in approaching. Where a well- 
designed fork is fitted for belt shifting, in the case of 
fast and loose pulleys, it should afford protection at this 
part, but, in the case of single pulleys, not otherwise 
fenced, the intake must be protected. The best method 
of doing this is shown in Fig. 73, where the fast-running 
side straps of a carding machine have Leadbeater's guard 
applied to the pulley intakes. It is quadrant shaped. 




Fig. 73. 

supported from the machine framing, and the side flange 
can be let down, without detaching the guard, for un- 
shipping the belt. The pulley arms in such cases can 
be filled in as described above, or the lower side of the 
belt and the pulleys can be fendered off as shown in the 
Fig. 73. In arranging belt shifting gears care should be 
taken that the handle with which an attendant may have 
to perform the operation is in a safe relation to the 
dangerous parts. Fig. 74 represents a recent case, in- 
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vestigated by the author, in which a new machine was 
designed and erected with the starting handle 1' from 
the floor, and only 7" from the intake of unfenced 
powerful bevel wheels. The latter would never have 
been approached in motion but for the clumsy starting 




Fig. 74. 

gear, and the attendant, loosing his grip one day in 
pushing home the bar, fell into the wheel intake and 
lost his right arm. The protection of the wheels, or the 
provision of a lever handle as shown, close to the worker, 
would have obviated all risk of this kind. 
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Care should be taken to make the belt-shifter action 
when removing a band to the loose pulley of a positive 
character, either by using one of the many forms of 
locking gear or a balance weight. Many accidents have 
arisen through the lack of this precaution, in the working 
back of the belt to the fast pulley and unexpected move- 
ment of a machine under examination. 

Very dangerous tools worked at high speed, parti- 



cularly saws and other wood tools, are sometimes set 
in motion without warning, owing to the loose pulley 
driving the East one by seizing upon the shaft or by the 
side friction of the adjacent rims. Fig. 75 shows a 
remedy for this by the mounting of the loose pulley 
on a well-lubricated idle stud co-axial with the machine 
spindle, with a collar which prevents any end motion in 
the direction of the fast pulley. The same end may be 



SAFEGUARDING OF DANGEROUS MACHINERY. 191 

attained on existing troublesome loose pulleys by encas- 
ing the necessary bearing length of the shaft with a 
collared sleeve which does not revolve with it, and on 
which the loose pulley runs. 



Fie. 76. 

The split-grip collar described in mill-gearing details 

(Fig. 35) can also be used to keep such pulleys from 

contact, and to secure loose bushes to the shaft which 

take up the wear of the idle pulley. 
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The details considered in this chapter are those 
common to all classes of machinery in use, both in 
factories and employments external to these, and the 
many applications of the safeguards described will 
readily suggest themselves to every occupier, overseer, 
or operative. The pushing of belts off pulleys, where 
no special belt-fork or unshipping gear is provided, is 
easily and safely accomplished by an experienced person 
from the floor level with the aid of a simple pole, the 
side pressure of which on the portion of the strap just 
approaching the pulley is sufficient to remove the former 
to its perch. The replacing of belts by skilled persons 
involves little risk when the mill-gearing and counter- 
shafting is close fenced in the manner described in 
Chapter VIII., but, otherwise, the employer must 
reckon with the penal and civil consequences of a 
near approach for the above purposes to unprotected 
gearing. 

A number of mechanical contrivances of varying merit 
for replacing belts from the floor level are in the market, 
one of which, made by Messrs. Wallach Brothers, of 
London, is shown in Fig. 76, and has proved very 
serviceable. 
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CHAPTER XI. 
SAFEGUARDING OF DANGEROUS MACHINES. 

Liability. — Machinery may be " dangerous " within 
the meaning of the Factory Acts (1) because of its 
defective construction or need of repair, or (2) from 
lack of efficient safeguards at dangerous places. 

(1) A machine which is dangerous from the first two 
causes will be at once disused or put in order by all 
careful employers, and works rules and supervision 
should be framed and conducted so as to secure the 
due notification to responsible persons of such matters. 
The failure of a workman to notify defective condition 
or need of repair within his knowledge may, as we have 
seen, bar his claim in case of injury thereby to certain 
civil remedies for accident, but the penal responsibility 
of the employer remains untouched. An Inspector of 
Factories is empowered in the case of a machine proved 
to be dangerous from these causes to apply to a Court 
of Summary Jurisdiction for temporary or permanent 
interdict in the use of the machine, the exact nature of 
the order being subject to the discretion of the Court, 
which may require remediable steps to be taken within a 
prescribed time. 

This power rarely requires to be exercised, it being in 

every way the interest of a factory occupier to keep his 

machinery in an efficient state. Defect of the kind 

under consideration generally retards production, and 

is usually repaired without judicial pressure. 

13 
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(2) The liability of the occupier under the Factory 
Acts for neglect to securely fence " all dangerous parts 
of the machinery " in a factory has been referred to in 
the previous chapter when discussing the dangers and 
safeguarding of certain details pertaining to all machines. 

In addition to these, however, many labour-saving 
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Fig. 77. 

tools have special accident risks of their own, which 
can be met by well-considered fencing. 

The compilation of a complete list of such machines 
is practically impossible, owing to their number and 
frequent modification, and in the present chapter the 
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application of mechanical ingenuity to the most com- 
mon and most dangerous tools only is described and 
illustrated. 

Modifications of the latter to meet special conditions 
in the multitude of industries throughout the United 
Kingdom will suggest themselves to every occupier who 
gives the subject the careful attention which alone can 
ensure immunity from preventable accident. 

Rollers mid Knives, — Hand-fed calendering and press- 
ing rolls of all kinds give rise to serious accidents, the 
majority of which need not occur. In the case of a 




Fig. 78. 



single pair of rolls used to press and smooth compara- 
tively thin sheets of material, it is possible, by using 
a feed-table level with the top of the bottom roll, and 
guarding the intake to a short distance above the open 
space required for feeding, to effectually prevent an 
attendant's fingers or hands from inadvertently travelling 
forward to the rolls with the work and being seriously 
crushed. 

In Fig. 77 this species of protection in the form of a 
plate is shown applied to paper glazing rolls. 

In Fig. 78 it is fitted in the form of a curved bar to the 
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narrow rolls with a differential motion used in burnishing 
sheet metal. 

The guard may be hinged with advantage, Fig. 79, 
where ready access to the roll intake is necessary, but 
in ordinary circumstances it is better to be fixed in 
position. In cases where the view of the intake must 
not be obscured, a wire-netting frame serves equally well 
as a protection. Rolls in a vertical position should 
always have a feed-table, which serves to keep the 
attendant at a safe distance from the former, and in 
some cases the fitting of the above protections is also 
possible. 




Fig. 79. 

Where rolls are dealing with plastic material the plate 
can be replaced by a metal rod, which will not allow the 
hand to travel beyond it and yet affords the necessary 
freedom for cleaning the rolls. Such a rod, in the case 
of the dough-brakes used by bakers and similar machines 
where the bearings of the top roll rise and fall, can be 
attached to the inner sides of the blocks and will move 
with them, being always just clear of the work in hand. 

Guillotines and other cutting and shearing knives can 
be safe-guarded by the projecting rod or wire-netting 
attachments described above, when placed so as to leave 
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an opening beneath them a little greater than the maxi- 
mum thickness of the material sheared. 




Fig. 80. 



In some hand-fed rolls, such as laundry folding, 
pressing, and ironing machines, the metal rail or plate 
is not practicable owing to the character of the work, 




Fig. 81. 



and its place can always be taken by an auxiliary light 
roller of wood (Fig. 80), which, though always pressing 
against the power drums or rolls, and driven by the 
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frictional contact, can rise and fall in its end bearings 
as the thickness of the work requires, and effectually 
prevents the accidental insertion of any part of the hand 
into the dangerous intake. 

In power-fed rolls, such as those on cloth and paper- 
calendering machines, it is necessary to start the feed by 
hand and, in case of paper, to restart after all breakages 
of the web. 

Pig. 81 shows the method of applying the auxiliary 
wooden roll to such machinery, and by a simple arrange- 
ment of link-work and balance weights the extra rolls 
can be kept in the guarding position, and released when 
necessary by pulling a lever. 

Fig. 82 is an arrangement for starting the feed in a 
cloth calendering machine by means of a wooden board 
with bevelled edges, which ordinarily is kept by a weight 
above the rolls, but may be swung round its horizontal 
axis by hand, and used to push the cloth home until the 
latter is gripped. 

Chaff Cutters. — A combination of rollers and knives 
which is responsible for many serious injuries — not only 
in factories but in agricultural pursuits — is found in the 
chaff-cutting machine. 

The boxing in of the fly-wheel should always be done, 
and the protection of the driving belt, pulley, shaft, and 
feed pinions can be efficiently attained by the methods 
already described for such details. 

The special danger of the apparatus arises when feed- 
ing hay, straw, and other bulky material by hand into 
the rollers. 

In a recent accident which the author investigated, a 
man was so engaged, when a finger became entangled in 
the endless travelling web, and, as he was pulled down 
and not able to reach the stopping gear, his left arm 
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from the finger-tips to the elbow-joint — 16" — was fed 
through the rolls and cut by the knives into sixty-four 
pieces before the former ceased to grip. 

Similar shocking injuries, sometimes resulting fatally, 
have often been inflicted, and special provision — not 
applicable to Scotland, however^has been made in the 
Chaff-cutting Machines (Accidents) Act, 1897, for the 
safe-guarding of such machines, whether driven by power 



Fig. 82. ■ 

or not, in other premises than factories. The passing of 
this special statute has resulted in agricultural imple- 
ment makers all over the kingdom applying their minds 
to the problem of protection. 

There is not the slightest doubt as to the apparatus 
being " dangerous " within the meaning of the Factory 
Acts, and a good deal can be done to protect it, both in 
new and old forms. 
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Fig. 83 is Bentall's control gear and safety feeding 
arrangement, either, or preferably both of which may be 
fitted to mechanically operated machines. The control 
gear consists of three mitre wheels M M M, a clutch C 
moved by link-work and a lever L, and a horizontal bar 
B, operating L and crossing the feed-box. In position 
1 of L, the material on the web moves towards R R, and, 
should the worker's hand travel forward, his arm is drawn 



Pio. 83. 

against the bar B, which moves L to position 2, and 
stops the machine ; any further pressure on B moves 
the lever to position 3, and reverses the feed motion- 
In the safety feeding arrangement, two light polygonal 
drums of wood D D, carried by a lever hinged on the 
axis of the upper roller R, and operated by a chain 
therefrom, are arranged to rest upon and press forward, 
without manual assistance, the material deposited in the 
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feed-box. At the same time the drums, being light, will 
restrain the hand accidentally inserted without injuring 
it, and can be readily raised for examination and the 
cleaning of choked rolls. 

A chaff-cutter with safety control and feeding gear is 
very well protected in the above respects. 

Die and Flat Presses, — These tools are the machines 
which perhaps more than any others in the experience 
of Her Majesty's Inspectors of Factories lead to the 
worker becoming a mere automaton, and inflict serious 
injury upon the most experienced persons. The form 
of protection possible varies with the nature of the 
operation. 

In cutting out tinplate, or other material, close fencing 
should invariably be applied to the die. In bulging or 
corrugating blanks already cut, the feeding may be 
easily arranged to take place at a safe distance from 
the die, and in trimming the edges of blocked-out tins, 
a wooden or metal holder for each size of tin can be 
used, which dispenses with the near approach of the 
worker's fingers to the die. 

The method by which the punch is brought down also 
influences the safety of the operatives. The stroke is 
either continuous or intermittent. In the latter case, a 
foot treadle or hand lever is used to start the punch. 
With the treadle there exists the danger that the at- 
tendant, who has always one foot upon it, may, when 
extricating a spoiled blank, unwittingly give the accus- 
tomed pressure and suffer injury. When a hand lever 
is used, and the side of the die away from the lever is 
screened as in Fig. 84, this is not so likely to happen, 
for the hand cannot be simultaneously used for inter- 
ference with the die and for starting purposes. 

The puller-off, shown in Fig. 85, is a metallic ring 
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supported from above, with clearance for the work 
beneath, and, by ensuring the ready detachment of 




the blank from the punch, dispenses with manual in- 
terference for that purpose. 

Figs. 86, 87, 88 and 89 show tour methods of fencing 
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the ordinary cutting-out press. In Fig. 86 a bar-iron 
piece G guards the punch close to the die, while the 
space between this and the frame is occupied by a wire- 
netting screen W, which permits of observation. When 
the machine gap is wide, the screen W is continued 
behind the punch to prevent the insertion of fingers 
there, a common occurrence. In Fig. 87 the sheet- 



metal guard has an observation slot and is made for 
each size of punch, only clearing the latter by about ^". 
Fig. 88 has a sheet-metal bridge, with observation holes, 
through which the tin is fed, while the punch is fenced 
by a close-fitting, bar-iron guard, like G, Fig. 86, which 
is carried round the back of the former and supported 



204 



ACCIDENT IN FACTORIES. 



from the bridge. In Fig. 89 a wire-netting guard, fixed 
in the machine front and adjustable in a vertical direc- 
tion, is made large enough to embrace all sizes of punch, 
and the work is fed under its lower edge. 

Feeding is often done by hand-pliers or pickers, and 




Fig. 87. 
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Fig. 88. 



such instruments should always be provided for the 
extraction of spoiled work. Where lids and bottoms 
already stamped out are finished in a hollow die through 
which they drop under pressure, the feeding can be done 
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by means of a shoot supported from the machine frame 
as shown in Fig. 90. The width of the guiding edges of 
the shoot is a little greater than the smaller dimension 




of the tinplate, and the latter is brought up in the proper 
position on the die by means of a stop thereon. 

In Pig. 91 a form of straight shoot, usually Inclined 
when in position at about 50° to the vertical and an 
integral part of the die, is shown, which has adjustable 
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angle iron edges and the stop pin already referred to, 
and, in addition to being useful for various sizes of work, 
the latter is ejected on the rising of the punch owing to 
the resilience of a volute spring beneath the die which 
is compressed at each downward stroke. 

In fiat pressing various simple contrivances in the form 
of wire netting, bars, and rods can be adopted for safety 
in hand -feeding. 

The ordinary " Arab " and other job-printing machines 
give rise to accident when feeding by hand at high 
speeds, and Bulford's method of preventing the inser- 
tion of the fingers between the moving and fixed tables 
is shown in Fig. 92, where a wire-netting or grill screen, 



supported by side-links from the parallel motion of the 
machine, pushes aside a finger inadvertently projected 
and covers the dangerous opening before the impression 
is taken. 

Grindstones.— Such tools when used, as they largely 
are, only for tool sharpening, are driven at speeds which 
never tax the ultimate tenacity of their material. In 
such cases they only give rise to accident through break- 
ing up in motion when originally faulty or because of 
fracture in careless handling, mounting, or redressing. 
The examination and treatment of stones is dealt with 
below. 
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One other preventable cause of accident, however, in 
tool grindstones requires to be noticed. Workmen, and 
particularly apprentices, frequently hold their tools at 
such an angle to the rest of an approaching stone that 
the latter are seized and, along with the operator's 
hand, are suddenly jammed in the slight clearance be- 
tween rest and stone and seriously crushed. The author 




has met with quite a number of persons permanently 
incapacitated from following their skilled handicraft 
through an accident of this kind, the consequences of 
which can he obviated by the use of a releasing rest, 
such as that of Messrs. Addy & Johnson shown in 
Fig. 93. 

In the cutlery and other grinding trades where the use 
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of stones of all sizes predominates for manufacturing 
and finishing purposes, they are run at high speed, and 
special precautions have to be taken to ensure safety. 
The same attention should also be paid in the grinding 
shops in engineering, grate-founding, and other establish- 
ments. The latter, however, are not usually conducted 
on the piece-work or tenement factory system, and the 
stones are, as a rule, more carefully treated, and are 
examined and replaced with greater deliberation. 

The stone itself may be initially bad, and the following 
are the principal points to which attention should be 
given. The use of explosives in quarrying the material 
should be avoided, and manufactured stones obviously 
not homogeneous and with cross veins should be re- 
jected. Unfortunately there is reason to believe that 
the piece-work system obtaining at the quarries and 
dressing- sheds encourages workmen to conceal in vari- 
ous ways, under fear of pecuniary loss, defects which 
afterwards cause injury and even death. The finished 
stones also should have round, not square axle holes. 
The " jumping " of the latter form at the quarries 
through stone centres is apt to start minute radial 
fracture, and this is sometimes increased by unsuit- 
able mounting. The porosity of the stone necessitates 
its storage in a dry place, otherwise it becomes water- 
logged and heavy-sided or softened before use, and may 
even in winter be obviously or secretly fractured by the 
expansion of the absort)ed moisture in freezing. 

In mounting stones for work the use of wedges driven 
into square holes should be avoided as calculated to set 
up injurious stress when swollen with moisture : metal 
plates adjusted to bear equally all round are in every 
way safer. Racing, i.e., balancing an unequal stone by 
tooling surplus material off its sides, should be carefully 
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possible to detect flaws in this 
is variously carried out. 
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done, and it ii 
operation. 

The testing of stones 
some factories a new stone is run at a speed from 25 to 
50 per cent, greater than its working rate, sometimes 
under a strong guard, but usually only with the work- 
place cleared for the time being. In the case of stones 
with serious fault this test results in their destruction. 
Other occupiers rely upon careful examination and 




tapping for the detection of unsoundness, and only 
run the new stone idle at its ordinary speed for a short 
time during the absence of the workers. 

For the same reasons affecting careless storage, the 
idle mounted stone in wet grinding should not be left 
overnight, or for any long period, with a portion im- 
mersed in water; and in trueing up the stone, when 
unequally worn, care should be taken not to hack the 
rim with undue violence, as radial fracture is thereby 
encouraged. 
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The regulations of the Act of !895 regarding the posi- 
tion of the grindstones in tenement factories and the 
safeguarding of their gears, are dealt with in the next 
chapter along with the other trades subject to special 
statutory provisions for prevention of accident. 

Emery Wheels. — ^Composite discs of this kind for 



abrasive purposes are used in large numbers in the 
metal industries, but they do not attain the dimensions 
of the ordinary grindstone. 

The manufacture of emery wheels is under control, 
and a bad wheel is generally a cheap one. In two 
recent cases of bursting of emery wheels, the author 
found that the users had accepted offers to supply 
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wheels at prices for which no maker could produce a 
good article. 

Emery wheels should on no account be wedged, 
keyed, or driven tight on to the spindle. Fig. 94 shows 
the method of safe mounting, a disc of india-rubber or 
of dry cardboard being used on each side between the 
loose flanges. 

Fig. 95 is Messrs. Pfeil's cone-sided wheel, in which. 




in case of a fracture extending from the centre, the taper 
of the pieces between the washer plates prevents their 
escape. 

Ordinary tool-grinding wheels can be effectively hooded 
as shown in Fig. 96, where a strong malleable iron or 
steel closed hood several times wider than the emery 
ring is used. In the case of destruction of the ring 
from any cause the hood can contain the broken pieces. 
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thereby preventing the mounting of the latter which 
always occurs with a close-fitting hood, sometimes with 
serious results. On the top of the hood and in front 
of it a strong, adjustable slide is fitted, which can be 
brought down to the periphery of the ring, thus pre- 
venting the broken pieces from flying out. 




Fig. 97. 

Fig. 97 shows the nature of the protection required at 
overhung disc and face-grinding wheels. At the former 
a strong curved bar is hinged at the bottom of the disc, 
and the upper end is anchored securely by side tie rods. 
The edge of the face wheel is enveloped by a strong 
wrought-iron ring, which can be adjusted as the thick- 
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ness of the wheel reduces through wear. The two 
examples just illustrated are products of the London 
Emery Works Company. 

Fig. 98 shows the method adopted in some spindle 
and twist drill factories for protecting overhung emery 
wheels subject to rapid wear and shocks and which 
require to be readily dismounted and replaced. The 
hood in this case is made in sections, and is not a part 
of the machine frame ; the top being of steel, or thick 




Fig. 98. 



cast iron, and the sides of sheet iron. The side next the 
belt is fixed, while the top and the side from which the 
wheel is put on are ordinarily clamped to the former, but 
are made to swing aside together on a vertical hinge for 
renewals. An adjustable additional cap is provided as a 
continuation of the hood-top. It may be tilted or, pre- 
ferably, pierced with holes for light. The flat front 
slide, illustrated in Fig. 96, sometimes takes its place. 
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The whole protection casing described can be shifted 
back or forward parallel to the side of the wheel to 
accommodate worn wheels or those of varying dimen- 
sions. 

An emery wheel requires the same careful handling 
and freedom from unnecessarily rough treatment as the 
grindstone, and in the case of both tools the framing 
must be heavy, without spring, and bolted to a solid 
floor or foundation, if injurious and dangerous vibration 
is to be avoided. The ultimate tenacity of the cementing 
agents used in emery wheel construction is variable and 
known only to the manufacturers. 

In order therefore to avoid accident from excessive 
centrifugal stress, the speed tables and instructions 
issued with the wheels should be strictly adhered to by 
users. 

Circular Saws. — These widely distributed machine 
tools caused five deaths and inflicted 1139 non-fatal 
injuries during 1898. 

The danger from wood coming over or past the saw, 
and persons stumbling or falling against the latter either 
when passing the bench or feeding at the same, are well 
known, and considerable progress has recently been made 
in the adaptation of safeguards. 

Perhaps the important contribution already empha- 
sized which manufacturers of machinery can make 
towards the prevention of accident, is nowhere more 
strikingly illustrated than in the evolution of circular- 
saw protectors. 

Up till a short time ago the piece of bevel-edged steel, 
equal in thickness to the saw, placed at the back of the 
saw-gate, and known as the " riving knife " (Fig. 99), and 
a guard extending the knife principle to more or less of 
the saw circumference, were about the only contrivances 
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regularly in use, and that in a very limited number of 
factories, for guarding purposes. 

Since the Home Office, believing that efficient pro- 
tection was practicable, began to press the matter, the 
four or five guards of a few years ago have multiplied 
more than six- fold, and in the search for novelty in- 
ventors have perhaps in some cases given utility a 
second place. At any rate the users of tens of thou- 
sands of saws throughout the United Kingdom can no 
longer complain of lack of choice in selecting a safety 
shield. 




Fig. 99. 

At the outset it should be clearly understood that 
there is no such contrivance as a universally applicable 
saw-guard, for the extent to which protection is possible 
is determined by the nature of the work done. 

The fencing by movable doors or lids of all openings 
in the bench to the lower part of the saw should be 
invariably carried out for every variety of the tool. 

In the present notice there are described and il- 
lustrated typical guards for the upper half of the saw, 
and in doing so it will be convenient to treat separately 
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of rack bench saws, cross-cutting saws, and ordinary 
wood-converting saws. 

Rack Benches, — In treating native timber on such 
benches the saw is frequently entirely buried in the 
logs, and no close protection is therefore possible, though 
the riving knife (Fig. 99) can be easily applied, and will 
prevent the closing upon the saw, and consequent violent 
projection towards the sawyer or workers in the neigh- 
bourhood of rinds and light wood. 
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Fig. 100. 

In some factories rack bench saws are used for con- 
verting timber already sawn from the round, and in 
such cases the secure protection detailed below for 
fixed benches must be provided. To prevent any 
person falling upon round timber saws, an adjustable 
rectangular iron frame may be supported from the 
stationary part of the bench at the level of the saw- 
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top (Fig. 100), or a hinged, adjustable sparred shield 
such as Lambert's (Fig. 101), may occupy the same 
position. These and similar top coverings, which leave 
the whole saw fully in view and free for use, are all 
the guards which as yet have been found of practical 
service on rack benches dealing with round timber. 
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Fig. 101. 

Cross-cutting Saws, — At benches used only for this 
purpose and for limited depths of timber, the adjust- 
ments required in ordinary guards can be dispensed 
with and the protection can take a very simple form. 

Fig. 102 is an inexpensive wire-netting, sheet-iron, 
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wood, or other hood, for a bench at which cross-cutting 
to gauge of several thicknesses of thin timber is regularly 
carried on, as in packing-box and other wood factories. 
The hood is overhung from the back where it is secured 
to a hinge on the fixed portion of the bench, while the 
wood is fed by hand or sliding-gauge table, and the 
operator's hands need never approach the saw teeth. 

All the efficient but more complicated guards for con- 
verting-saws which leave the bench clear of any fixing 
opposite the saw can also be used for cross-cutting 
protection. 




Fig. 102. 



Converting Saws. — In many factories only one bench 
is maintained on which various diameters of saw are 
used, necessitating frequent adjustment and requiring 
an adaptable guard. It is in this direction chiefly that 
mechanical ingenuity has found an outlet, first in making 
the protection suitable for different sizes of saw, and, 
latterly, in securing by automatic means the necessary 
adaptability of the guard, both to the size of the saw 
and of the work. It was the neglect to provide in a 
simple way for these requirements which so long pre- 
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judiced such protection in the eyes of the practical 
sawyer. 

The current saw shields are mostly on the hood or the 




Fig. 103. 




Fig. 104. 



riving-knife principle, or combinations of these, and the 
object aimed at is the protection of back, top, front, and 
side of all sizes of saw, with the maintenance of all 
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necessary freedom at work, a clear view of the line of 
the saw and ready access for sharpening and renewals. 




Fig. 103 is the "Kirchner" tilting hood, for many 
years in use on the continent. It is supported upon the 
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riving knife which is elongated for this purpose. It gives 
a clear view of the saw> and has no bench fixings. 

Fig. 104 is the " Woodhouse and Mitchell " shield, 
with screw-block motion in a vertical plane, and hori- 
zontal adjustment in the saw plane. 

Fig. 105 is the "Victor" shield, with tapering top 
flange, and simultaneous screw-block motion horizontally 
and vertically. It can also swing aside altogether on a 
vertical hinge, and has ordinarily a limited swing out- 
ward, controlled by a weight, to accommodate various 




Fig. 107. 

thicknesses of cut. This motion can be dispensed with 
for broad timbers. 

Fig. 106 is the " Nonpareil," a balanced hood, moving 
parallel to the table top and taking up its position by 
pressure on a roller from the work fed on to it. 

Fig. 107 is a similar balanced hood protection, known 
as the " Self-acting " guard. It is of wire netting, and 
takes up the proper position automatically when the 
work lifts a pulley close to the guide fence. 

A number of other hood guards are made which also 
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rise automatically, either in vertical guide bars or con- 
strained by balanced link- work and parallel motions. 




Fig. 108. 




Fig. 109. 



Fig. 108 is Tayler's latest form of his guard on the 
riving-knife principle, now made adjustable to varying 
saw diameters. 
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Fig. 109 is ** Cook's " guard, in which the bench is left 
free for cross cutting. It is a combination of the ex- 
tended riving knife and front shoe, both of which are 
adjustable, while Fig. 110 is a very well finished and 
neat guard — the " Ideal " — in which the same principle 
is given effect to in a different manner, and the shoe is 
pierced to give a view of the saw line. 




Fig. 110. 

Fig. Ill is a novel form of adjustable shield — the 
" Anderson " guard — in which segmental U-sectioned 
metal pieces are hinged to each other and linked to 
connecting rods. The guard folds up sufficiently to 
allow the work to pass, and falls immediately after into 
the protecting position. 

Fig. 112 is the "Eclipse" guard, also on a novel 
principle, with parallel bar and sheet-metal protection 
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over the saw, adjustable riving knife behind, and auto- 
matic bar fence running on rollers in front. 

In all forms of saw guard care should be taken to 




Fig. 111. 




Fig. 112. 



provide a well-secured riving knife, and by means of a 

stop pin or collar to prevent the accidental descent of 

the hood or other protection upon the saw teeth. This 
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is less likely to occur with hand-wheel adjusted guards, 
where a screw block gives the raising and lowering 
motion, and with automatic hoods, which are always 
clear of the largest saw when in the lowest position. 

Band Saws and Blades, — The band saw may cause 
accident through contact with the pulley spokes and 
portion of saw below the table with the uprising and 
downrunning portions above the bench, and through 
cuts from fractured portions of an unconfined saw. 

Fig. 113 shows a well-protected band saw, in which 
wire netting, wood, or other material may fence the 
moving parts below the bench and at the top pulley, and 
tubing or wood guides may protect the vertical portions 
of the saw not used in cutting. When the upper pulley 
is low set it is necessary to screen the whole of it by 
extending the shield downward. 

In band blades used in clothing factories for cutting 
out to pattern, the machines have a large gap and low 
set top gear, which necessitate the screening with wire 
netting or opaque material of the whole upper portion. 

Wood Planers, — In mechanically-fed machines a fixed 
hood protection over the horizontal cutters is easily 
fitted, and is useful also in arresting and directing wood 
chips and shavings. At hand-fed surfacing and edging 
machines, however, there is much danger from amputa- 
tions of fingers and hands, and scores of persons every 
year are partially or wholly incapacitated from following 
their handicraft owing to injuries received from these 
dangerous machine tools. 

Where a great deal of edging work of uniform thick- 
ness is to be performed on a narrow table, the part of 
the cutters not in use can be covered by the ordinary 
cast-iron " frog-plate," or guard furnished with the 
machine, and which overhangs the tool gap. 
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In the great bulk of cases, however, where wood of 
various sizes is constantly being dressed, this heavy 
plate-guard, with its cumbersome adjustment and in- 
sufficient width, is discarded, and some more effective 
and readily adjustable protection must be afforded. A 
vertical and horizontal movement in the plane of the 
machine-axis and a folding or swinging aside action for 
access to the cutters, or for rebating, must be possessed 



by every efficient planer-guard. Three contrivances for 
these purposes are illustrated. 

Fig. 114 is "Campbell and Greenwood's" guard, in 
which a horizontal light brass cover over the cutter gap 
is mounted upon a bar with a vertical adjustment, slides 
horizontally as well, and can be swung lengthwise across 
the spindle-bearing. 
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In Fig. 115 — ** Bradbury's " guard — the vertical 
motion is attained, within limits, by rotation at the 
end of a radius bar, the position of which is adjusted 
by a quadrant and thumb screw, thereby necessitating 




Fig. 115. 



no interference with the spindle bearing. The cover 
slides along a turned rod to protect any desired length 
of the cutters, and the whole guard, without detachment 



230 ACCIDENT IN FACTORIES. 

of any kind, can be swung under the table when adjusting 
cutters or rebating. 

Fig. 116 is the " Kirchner" guard, perhaps the oldest 
effective planer protection, which is now finding a greater 
vogue in this country. The principle is the same as in 
Pig. 1 1 4, but without detachment the cover can telescope, 
can be housed on the bearing, is also hinged to fold over 



the side of machine, and is balanced in its vertical motion 
by a weight and pulley. 

Wood Moulding Cutters. — These high-speed and 
dangerous tools are usually mounted on vertical spindles 
and require protection. Some factory occupiers provide 
simple wood or sheet-metal shields for the \ 
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meters, but in the great majority of cases this is not 
done, and an adjustable guard must be furnished for 
accident prevention. In Fig. 117 the "Campbell and 
Greenwood" spindle tool guard is shown in action for 
straight moulding, while in Fig. 118 its application to 




Fig. 117. 



circular work is illustrated. The guard mounting has a 
horizontal and vertical adjustment, and the convex cover 
of sheet metal is pierced for observation, and can also 
rise and fall. Fig. 119 is the "Robinson" protector 




Fig. 118. 

concentric with the spindle, and consisting of an adjust- 
able sparred cover and ring. 

Miscellaneous Apparatus, — Amongst other dangerous 
machines and processes, the safe-guarding of which is now 
quite practicable, are shuttles in the textile industries. 
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To these " Marshall's " and other forms of guard have 
been applied with success on many thousands of looms. 

The use of locomotives in factory work requires special 
regulation if accident is to be avoided. Service rails 
upon which they run are necessarily laid within the cur- 
tilage of shipbuilding, iron and steel, blast furnace, and 
other works, and footways alongside and across the 
same are used with more frequency and danger than 
ordinary enclosed permanent ways. 

The use of the pole and hook in coupling, and of 



proper appliances in spragging and shunting, should be 
insisted upon, and the efficient lighting of the portion of 
the railway near factory buildings should receive careful 
attention. 

Very youthful and inexperienced stokers and drivers 
are sometimes found on small factory locomotives and 
locomotive cranes. The author has met with quite a 
number of fatality cases directly caused by the reckless- 
ness and indiscretion of such incompetent attendants. 
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both in running and in the care of the machinery en- 
trusted to them. No rubbish should be deposited 
alongside the railway, and special provision should be 
made for discharging engine ashes, and for cleaning and 
examination. 

No factory railroad is safe which does not clear a wall 
or other fixed structure sufficiently to allow of shelter 
for persons overtaken by traffic, and all platforms and 
elevated gantries for loading and unloading should be 
efficiently railed round. 

Locomotive traffic within factory boundaries should be 
in every case conducted under well-defined regulations, 
embracing the above points and the requisite code of 
signals and warnings, if safety is to be ensured. 
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CHAPTER XII. 

SPECIAL SAFETY PRECAUTIONS. 

In addition to the general safe-guarding requirements 
of the Factory Acts, the application of which has been 
illustrated in the five foregoing chapters, special regula- 
tions are in force applicable only to prescribed persons, 
machinery, and processes. The latter requirements 
are either contained in the Statute, or embodied in 
the Special Rules which the Secretary of State is 
authorised to establish in trades which he has certified 
to be dangerous. 

In the present work we are only concerned with the 
special safety precautions directed towards the pre- 
vention of accident or bodily injury. 

These have been summarised in Chapter III., and 
the full text of the Law and Special Rules on the 
subject is contained in Part III. 

In the present chapter the regulations referred to are 
dealt with topically, and their general utility is indicated. 

Under the Statute. — The special provisions of the 
Statute may be conveniently grouped under Employ- 
ment, Position of Machinery, Fencing of Grinding 
Machinery, and Safety of Structures, 

Employment. — The children, young persons, women, 
and male adults recognised by the Acts share equally 
in the benefits of the safe-guarding provisions already 
dealt with. These classes, however, are treated differ- 
entially in connection with restrictions placed by the 
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Statute upon employment. A child (under 14) must 
not be allowed to clean any part of the machinery 
in a factory, whether fixed or moving, while the moving 
portion is being operated by mechanical power, but 
machinery may be moved by manual labour while 
cleaning by such persons is proceeding. The incidence 
of this regulation is almost entirely upon the textile 
industries, in which serious accidents have occurred to 
children while cleaning even the fixed portions of 
machinery in motion, and a claim by textile occupiers 
to legally permit the latter operation was decided in 
the negative by the High Courts on appeal. 

A young person (14 to 18) must not be employed in 
cleaning any part of the " dangerous " machinery in 
a factory while the moving portion is operated by 
mechanical power, and neither a child, young person, 
or woman may clean the " mill-gearing ** of a factory 
under the same conditions. 

In textile industries particularly, while the prime 
mover is at work, cleaning and examination has to be 
performed within rectangular spaces, bounded on three 
sides by fixed structures and on the fourth by a re- 
ciprocating carriage with a quick return motion. 

A child, young person, or woman may not clean or 
work in this space when the carriage is in motion. 

Even when such employment is proceeding with the 
travelling parts at rest, the accidental starting of the 
latter, if on the quick inward run, is almost certain to 
cause serious if not fatal injury to persons at work 
within the dangerous area owing to the rapidity of the 
motion, and the Statute now forbids such employment 
of children, young persons, women, and men, unless the 
traversing portion of the self-acting machine is stopped 
on the outward run. in the latter case the completion 
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of the slow outward movement and the noise of 
reversing gear give warning to a person in danger from 
accidental starting of the machinery. The net result 
of these employment regulations, so far as male adult 
labour is concerned, is to leave the latter almost free 
of restriction ; but though employment of men at '* mill- 
gearing " and ** dangerous " machinery, and of women 
at the latter, is not forbidden by Statute, the absence of 
fencing which would have obviated an accident arising 
out of such conditions of work entails heavy penal and 
civil liabilities. An employer is therefore consulting 
important personal interests when he takes steps to 
prevent dangerous employment about machinery on the 
part of classes of persons upon whose work in certain 
respects there is no statutory restriction. 

Position of Machinery, — With respect to the placing 
of machinery in relation to walls and passages, the 
Factory Law lays down regulations only in the case 
of self-acting machines, such as the spinning mules 
referred to above, and the similar automatic recipro- 
cating machines used in any other trades. Any con- 
fined space over which any person is liable to pass, and 
towards which the carriage runs out, must have a clear 
18 inches of passage way between the carriage and the 
wall or other fixed structure not part of the machine 
while the former is fully out. The use of a machine 
not complying with this requirement, and the allowing 
of a person to be within the dangerous space, are both 
regarded as contraventions of the principal Act. 

Danger, however, not specifically dealt with under the 
Acts also arises in connection with limited clearance 
between other travelling or reciprocating machine parts 
and walls or fixed structures, as well as the openings in 
the fixed framing which they pass. The author has met 
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with more than one case of death from such a cause. 
In certain large lithographic and letterpress printing 
machines the frame openings are of considerable size, 
and articles such as soap, etc., are sometimes stored for 
convenience just inside a space which the carriage or 
table moves over with very little clearance. 

A woman, not long ago, who reached through such an 
opening for an article, was instantaneously killed by a 
blow on the head from the table of a lithographic 
machine. 

Readily adjustable sheet-metal doors, such as those 
illustrated on the cotton carder frame (Fig. 64), can 
easily be adapted for this purpose, and end clearances 
of less than 18 inches should be effectively barred off 
from use as a passage. 

Fencing of Grinding Machinery. — Tenement factory 
grinding is practically confined to the Sheffield and 
Birmingham cutlery and small arms trades, and is 
the only industry which has been made the subject of 
special statutory fencing regulations. In such work 
owing to the number of separate small occupiers in 
the same building, and even room, using a common 
motive power, it has been found necessary to make 
the owner responsible for the greater part of the safe- 
guarding. 

The occupier must see that any chains or hooks 
supplied by him to anchor the grinder's seat and check 
to some extent the upward movement of a flying stone, 
are sound and efficiently secured. 

The owner must observe the same rule regarding any 
such provision furnished by him, and must provide for 
instantaneous communication between each room of the 
tenement and the prime mover and steam generator. 
In addition, the owner is responsible for the efficient 
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close fencing, on the lines already laid down in this 
work, of mill-gearing shafts^ drums and pulleys, grind- 
stone pulleys and belts, and the passages over and 
around the same ; while, except in the case of the small 
grindstones used by table-blade and scissors grinders, 
the owner must not arrange stones to run before fire- 
places — at which men gather to dry their clothes and 
their work — or in front of another grindstone. All new 
floors must be constructed with facilities for draining 
and removing grit. The owners of all grinding rooms 
established after 1st January, 1896, are required to 
conform to the following additional safety regulations, 
viz, : the efficient drainage of floors and removal of 
slush, the running of grindstones out of the line of doors 
or entrances, and the maintenance of clear spaces of at 
least 3' 0" and 4' 0" between each pair of troughs in light 
and heavy grinding respectively, and of a space of at least 
6' 0" in front of each trough. 

Safety of Structures. — A factory or workshop deemed 
to be structurally defective may be dealt with by a Court 
of Summary Jurisdiction on ex parte application by an 
Inspector. So far as such defects and action arise from 
possible accident on the occurrence of fire, they are 
dealt with at length in the next chapter. Many 
structures of a more or less temporary character give 
rise to serious and even fatal falls, but it is very rarely 
that the main fabric of a factory or workshop is allowed 
to get into a dangerous condition. 

Perhaps the most serious results, so far as accident is 
concerned, arise from the absence of vat and pan, and 
staging safe-guarding in trades not under Special Rules. 
Surrounding rail protections or covers, or railed cross 
gangways, can easily be supplied and maintained at the 
former, but the latter present great practical difficulties. 
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In shipbuilding, for instance^ certain gangways and 
hatches are utilised as passages for the common traffic 
of both piece and time workers, and the safe-construc- 
tion and maintenance of these, and of all necessary rails 
and covers for safety, should be the special care of a 
person duly appointed by the factory occupier. On the 
other hand, piece-workers individually and in gangs are, 
in practice, solely responsible for the safe-erection and 
use of their own necessary staging, but failure to observe 
care in this respect is not infrequent, and often entails 
injury to themselves and others. 




Fig. 120. 

In 1898 no less than forty-seven deaths and 1592 
injuries were sustained in shipyards alone from falls of 
persons, while a considerably larger number of non-fatal 
accidents were likewise caused by falls of material, 
staging, and blows from falling tools. Fig. 120 illus- 
trates a class of accident which often results in death 
from fracture of the skull, or, at the least, in permanent 
incapacity. A plating or riveting gang erect a two, and 
sometimes one, plank platform, but at intervals in the 
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vessel's length a deep frame with angled plate stays 
occurs, and the clear headway is only obtainable for 
the width of the outside plank, and sometimes less, with 
the result that accidental contact with the projecting 
frame or stay is often followed by precipitation into the 
hold. Some supervision is possible, but workmen have 
the cure in their own hands. 

Under Special Rules, — The safety regulations which 
have been established since the passing of the Factory 
Act of 1891 under the powers then conveyed to the 
Secretary of State, are contained in a series of " Special 
Rules," and the procedure by which proposals of this 
kind become binding upon occupiers in dangerous trades 
is detailed in Part III. The greater part of the regula- 
tions of this nature already in force relate to precautions 
for the prevention of illness or injury to health. In the 
explosive, chemical, and aerated water industries, how- 
ever. Special Rules providing amongst other things for 
safeguards against accident or danger to life and limb 
have been established. The full text of these Rules is 
given in Part III., and their nature and general applica- 
tion are here considered under Contact with Dangerous 
Material, Lighting, Space, Fencing of Vats and Pans, 
Ventilation and Respirators, Masks, Gauntlets, and 
Screens, 

Contact with Dangerous Material, — In the manufac- 
ture of di-nitro-benzole explosives, and in the grinding 
of chlorate of potash dangerous dust is prevented from 
accumulating on the workers' ordinary clothing by the 
use of overalls, which, for safety, have to be brushed 
before each cessation of work, and kept in a cleanly 
state by weekly washing ; while lavatory, and in chlorate 
mills, bath provision ready for immediate use, is required 
for all such workers. The handling of di-nitro-benzole 
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must be done with india-rubber gloves, clean rags, or in 
filling cartridges, by scoops, and only a long wooden 
instrument is permitted for breaking this dangerous 
material by hand. In alkali works the projection of 
small portions of soda or potash from charged caustic 
pots is the cause of serious injury to the skin, and 
particularly to the eyes of workers who may be struck. 
The only remedy in such cases is the immediate applica- 
tion of a solvent and diluting fluid, such as clean water. 
For this purpose charged syringes or wash -bottles of the 
ordinary laboratory type — one for every four caustic pots 
— must be kept in covered boxes ready for immediate 
use, and similar appliances are authorised in any other 
chemical department where the same risk prevails. 

Such provisions may also be of much service in soap, 
paper^ and other factories in which caustic substances are 
used in large quantities and may give rise to accident. 

In the chlorate mills of chemical works contact be- 
tween escaping machinery oils and the ground crystals 
must be avoided by the use of a plastic or solidified 
lubricant, such as tallow. 

Lighting, — The dangers from inefficient illumination 
of factory premises have been referred to in Chapter VI. 
in treating of the causes of factory accident. 

They are specially noticeable in chemical and bi- 
chromate works, and thorough lighting in these at all 
dangerous places must be maintained under the Special 
Rules. The sheds and vat rooms of such works are 
usually subject to rapid deterioration from chemical 
action, and roof glazing is seldom attempted, with the 
result that, even in the daytime, very dark places have 
to be entered. 

In many other classes of works, however, it is common 
to find a dangerous opening or vessel of liquid in a dark 

16 
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place which is left unilluminated on the plea that only 
one or two men occasionally have to approach, but the 
accident records show that frequent serious and fatal 
injuries are sustained by individual workers in remote 
and badly lit portions of works, and the employer's civil 
liability is now so onerous that no place of doubtful 
safety in this respect should be neglected. 

Space. — In arranging vats, pots, pans, and similar 
structures containing dangerous material, in chemical 
and bichromate works, care should be taken to give a 
clear space round such, or, where junctions exist, to 
place an effective barrier thereat, and so prevent the use 
of the place as a passage by mounting upon the pan edge 
with resulting danger. The practice of allowing rubbish 
to accumulate round alkali and other pots leads to the 
rapid filling up of an originally safe and clear passage 
and should be studiously avoided. 

The crowding of machinery and structures generally 
is the cause of a good many accidents, and where this 
practice is followed the safe-guarding provisions must be 
of the more absolute character, as there is seldom room 
in such circumstances for effective retired rail and similar 
protection. 

Fencing of Vats and Pans, — In the chemical and 
bichromate industries a special difficulty arises from 
the rapid deterioration of rail and other fences through 
chemical action and rough usage, and every effort 
should be made, especially in new, uncovered pots, 
pans, and vats, to fulfil the Special Rules requirement 
that such structures should be at least 3 feet in height 
above the ground or platform, or other standing or 
working level. Where existing structures of this kind 
are less than 3 feet above the working level, or where such 
a height in any new structure is proved to be impractic- 
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able, secure fencing must be provided for safety. No 
such fencing in the above trades or in any others with 
uncovered vats of liquid material, dangerous from its 
chemical composition or high temperature, should be 
less than 3 feet above the standing level, and the outer 
edges of alkali and other dangerous pots should be 
rounded off to prevent the use of them for a footing. 

The projection of dangerous material, especially of a 
caustic nature, can be greatly reduced by the provision 
recommended in the Rules of dome-shaped, balanced 
lids, which can be readily raised when necessary. 

The " boshes " or metal-cooling tanks sunk in the 
floors of foundries, and iron and steel and other works, 
give rise to frequent scalding accident, and the rail 
protection which affords the necessary opening for 
insertion of material or tools should be made very 
substantial and be repaired whenever necessary. 

The Special Rules require all open or unfenced vats 
and pans, containing liquid of a dangerous nature in 
chemical and bichromate works, to have any planks or 
gangways crossing them securely fenced, and such pro- 
vision should be made in the same circumstances in all 
paint, colour, oil, paper, soap, starch, and other factories 
where vats are common. 

In bichromate works, where it is impracticable to 
observe the 3 foot standing level limit in the case of gang- 
ways not exceeding 27 inches in width, and suspended 
from the lip or edge of vessels, a minimum clear height 
of 20 inches from platform to top of vessel is exception- 
ally permitted by the Special Rules, 

Ventilation and Respirators, — ** Gassing," or the 
accidental inhalation of dangerous vapours in chemical 
works, is a source of accident, with fatal consequences 
sometimes where speedy rescue is lacking, and the 
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Special Rules in the three industries already noticed 
make particular provision against such occurrences. 

Mechanical ventilation is prescribed by the Rules in 
the purifying, grinding, mixing, and cartridge-filling of 
di-nitro -benzole explosives, while the drying stoves in the 
same industry must be efficiently ventilated prior to the 
entry of workers for charging or discharging the same. 

In chemical works the Rules require an efficient 
draught at salt-cake furnaces to prevent the escape of 
low-level gases, the abstention from opening up Weldon 
bleaching powder chambers until the minimum amount 
of chlorine prescribed by the Alkali Act standard is 
reached, and a record of the tests must be kept in a 
special register. When unsealed, such chambers must 
be ventilated during packing operations by means of 
open doors on opposite sides and roof openings, while 
rescue respirators filled with moist oxide of iron or other 
suitable absorbent must be kept in accessible places for 
immediate use in cases of ** gassing " by sulphuretted 
hydrogen or other noxious fumes. Cylinders of com- 
pressed oxygen, furnished with suitable mouth-pieces, 
and kept ready for instant use in convenient situations, 
are invaluable adjuncts in rescue work. 

It is very important that overseers and workmen 
should have some knowledge of the nature and oc- 
currence of the dangerous gases met with in some 
factories, and of the appropriate remedial treatment. 

The most unskilled forms of male adult labour are 
largely utilised in such places under skilled supervision, 
but even intelligent tradesmen exhibit a striking ignor- 
ance of matters closely concerning their safety. In a 
case investigated by the author, an experienced brick- 
layer, employed for many years about a chemical work 
manufacturing bleaching powder, was requested to 
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repair a hydrochloric acid open-air vessel constructed 
of stone slabs on a brick foundation, the latter having 
slightly yielded. On taking out the earthenware cock, 
some residual acid was spilt upon the ground, and, 
without the least consciousness of danger, the man took 
a shovelful of the works waste containing sulphides and 
spread it on the ground to absorb the acid, with the 
result that the deadly sulphuretted hydrogen was evolved, 
which, rising to the workman's breathing level, caused 
instant collapse and death. 

Under the Rules, suitable respirators must be provided 
for the use of workers in all situations where poisonous 
gases are likely to be inhaled. 

** Gassing " risks are not confined to the chemical 
works named in the Rules. Gasworks, and the portions 
of these and of other works devoted to sulphate recovery 
from ammoniacal liquor, are liable to discharges of 
sulphuretted hydrogen, a most dangerous gas, of which 
only a small quantity is required to produce insensi- 
bility. Carbonic oxide and carbonic acid also occur 
thereat. The prescribed absorbent respirators enable 
some inhalation of oxygen to take place where, from 
the circumstances, removal of the person from the spot 
is not immediately possible. 

Some gases, such as chlorine, hydrocyanic acid, 
hydrochloric acid, arsenuiretted hydrogen, and sulphur- 
ous anhydride, which are met with about cyanide plants, 
salt-cake furnaces, condensing towers, and pyrites and 
other ore-roasting kilns, are so irritating that the 
presence of a very small quantity is readily detected, 
and affords warning, which, however, is not always 
taken. Others, like sulphuretted hydrogen, though 
distinctly perceptible, are very sudden in their action, 
while the remaining cases are very insidious. 
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Distillery and brewery vat attendants have again and 
again been found suffocated by carbonic acid, and yet 
in a standing position with the arms resting upon the 
fermenting vat edge. In such places special roof open- 
ings and lower air inlets should be provided to remove 
the large quantity of heavy gas generated. 

A " gassing " accident which may occur in many 
classes of factory is that due to the inhalation of nitrous 
oxide, or of the dangerous mixture of oxides in nitric 
acid fumes. The breaking of an acid carboy in a bleach, 
print, or other factory, will sometimes give rise to this, 
and remedial steps are necessary, even where no 
apparent distress after the accident has been noticed, 
for violent reactionary symptoms may take place some 
hours after the poison has entered the system. In acid 
works the Gay-Lussac towers should be connected at top 
or bottom to a chimney draught during repairs, and the 
vitriol chambers should be eased off, opened up to a con- 
siderable extent, and left to air for several days before 
renewals are attempted, as in these operations most 
serious accidents from " gassing " by the oxides of 
nitrogen have taken place. 

Masks f Gauntlets J and Screens. — The number of acci- 
dents from the bursting of aerated water bottles under 
pressure led to the inclusion of this industry — for the 
sole purpose of accident prevention — under Special 
Rules. In 1898 128 injuries, from explosions alone, 
occurred to workers in this trade, besides sixty-seven 
others which doubtless embraced a considerable pro- 
portion of the serious and painful lacerations which the 
glass used inflicts. The accidents due to explosions 
result in the violent projection of sharp pieces of glass, 
and occasional serious injury to the eyes, face, arms, and 
hands. These casualties can now be largely avoided 
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by the suitable placing, as required by the Rules, of 
machines in relation to each other, the screening of 
these where necessary, and the provision for the use of 
all bottlers, wirers, sighters, and labellers of wire-netting 
face guards, masks, or veils, and, in addition, for 
bottlers, full-length gauntlets for both arms, and for 
wirers, sighters, and labellers gauntlets protecting at 
least half the palm and the space between the thumb 
and forefinger, the laceration of which is sometimes 
attended with very serious consequences. Similar pro- 
vision should also be made for the protection of testers 
of bottles by compressed air in glass works. 

In concluding this notice of special safety precautions 
under the Statute and under Special Rules it is neces- 
sary to emphasise the necessity for conscientiously 
instructing workers and overseers if the latter provision, 
especially, is to bear its full fruit. Workers who have 
been reasonably instructed in their duties under Special 
Rules in any of the trades included, and who persistently 
disregard them, can be proceeded against under the Acts, 
and subjected, on conviction, to salutary penalties. This 
has already been done to some extent owing to the in- 
difference of individual employees to their own and the 
common safety. 
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CHAPTER XIII. 

FIRE RISKS AND ACCIDENT. 

A FACTORY or workshop, or other industrial premises, 
may be a source of danger from accident to workers in 
the event of fire in one or more of the following ways. 
Adequate provision may not have been made for fire- 
resisting construction, fire prevention, fire escape, or fire 
extinction. 

By many persons the whole precautions necessary 
are summed up in the last-mentioned item, and the 
establishment of a suitably equipped fire-extinguishing 
brigade, or, more frequently, the existence of a good 
local fire service and supplementary provisions of a 
minor character at the works are considered a satisfactory 
discharge of their obligations. 

Thoughtful persons, however, have come to perceive 
that the first-mentioned items have an equal, if not a 
first claim upon their attention, and, as the large subject 
of fire service methods is tolerably familiar to most 
occupiers, the author proposes in this chapter to deal 
chiefly with the former matters. 

Fire-resisting Construction, — For a considerable time 
after it was realised in this country that structural 
provision with the object of preventing fire, or, rather, 
limiting its range for a reasonable period, was desirable, 
the practice of architects and builders was to resort to 
various forms of so-called fireproof flooring and sub- 
divisions in factories and similar industrial premises. 
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Cast-iron columns and girders, and latterly rolled iron or 
steel beams, were used, combined with stone, concrete, 
and other non -combustible materials. 

In many such combinations no account even of a 
merely qualitative nature was taken of the molecular 
forces of great magnitude brought into play when the 
arrangement was subjected to high temperature for a 
considerable time. The result was that whole mill 
floors of non-combustible material proved in case of fire, 
time and again, to be anything but fireproof through 
their deformation by expansion, especially of the exposed 
metal portions which the fire could reach, not to speak 
of their inability in such a state to sustain anything like 
the load imposed upon them. 

The resulting damage to property and danger to the 
public has actually been greater in many cases of fire 
at premises considered fireproof than it would have 
been had an interior of ordinary material been entirely 
" gutted," leaving the walls and gables intact. In the 
former case these costly portions of a building have been 
thrown down in the course of a fire, or badly damaged 
by ill-considered " fireproofing " arrangements, while 
the possible salvage both of life and goods has been 
diminished by the destructive effect of such massive 
and ineflFective protection in its fall. 

Subdivision also is an important factor in construc- 
tion for limiting the area of a fire, and vertical partitions 
should be made capable of withstanding for an hour or 
two a temperature of 2300° Fahr. Isolating doors need 
not be constructed of non-combustible material. A thick 
wooden door shielded from direct contact with flame by 
sheet metal is often superior to heavy metallic con- 
structions, which are easily deformed and buckled under 
intense heat. 
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Ceilings in which ordinary laths are replaced by wire 
rods or netting, and floors with wood or iron joists 
properly arranged and wholly covered from the action 
of flame by a filling in of concrete or other resisting 
material, will isolate a room or flat which is on fire 
for a time long enough to permit of extinction. Solid 
wood floors, also, when 6" to T thick, and with cemented 
joints, are excellent fire-resisting constructions, but their 
cost is usually prohibitive. 

The qualitative value of such arrangements is now well 
understood, and serious danger to the walls and other 
parts of a modern building from the above causes is the 
result of indifference on the part of the owner or of 
inefficiency or carelessness on the part of the designer 
or contractor, or both. 

The quantitative value of so-called *' fireproofing " of 
most descriptions has still to be independently certified, 
and in this connection the work of the British Fire 
Prevention Committee deserves the attention of all 
designers, constructors, and occupiers of industrial pre- 
mises. This Committee, which practically owes its 
existence to that terrible example of neglect of ele- 
mentary fire-prevention principles — the Paris Charity 
Bazaar Fire of 3rd May, 1897 — has, under the able 
guidance of Mr. Edwin O. Sachs, established testing 
chambers in London, equipped with all necessary ap- 
pliances for reproducing actual fire conditions, and 
already valuable quantitative results have been ob- 
tained which are duly attested by impartial authorities 
delegated to watch the experiments. Members can 
have the use of the chambers for the testing of forms 
of building construction materials and appliances. A 
Factories and Workshops section has just been formed, 
and occupiers becoming members are furnished with 
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the latest information on fire matters, and have special 
seasonal cautions and instructions supplied from time 
to time for their guidance on fire risks. 

Fire Prevention. — In manufacturing premises much 
can be done by good management and by the individual 
operatives to limit the fire risk, a certain part of which 
is common to all factories and workshops, while in- 
dustries have to be differentiated to some extent in 
considering the special risks. 

Apart altogether from the requirements of insurance 
surveyors as to fixed hydrants, portable water service, 
and sprinklers, the use of which only begins when a fire 
has not been prevented and operatives know how to 
handle them, the common industrial risks which can 
be obviated with care and a little expense may be 
grouped under Lighting, H eating y Ventilation, Watch- 
ing , Power Transmission, Cleaning, Disposal of Waste 
Material and Storage. 

Lighting, — In factories, workshops, and warehouses, 
H.M. Inspectors still find portable lamps to some extent 
in use, particularly in storage premises and in small 
workshops. The individual risk in the latter case is, 
pecuniarily, low, but as premises of the kind are usually, 
in cities, very much crowded, the results may be spread 
far beyond the original area of the conflagration. Ill 
constructed and unsuitably placed lamps and gas-fit- 
tings, and unscreened low burners should be avoided, 
and care should be taken to have the gas cut-ofP for 
the whole premises in an easily accessible and outside 
position. 

The author has found that the introduction of gas 
engines in small factories has led in some instances 
to the cut-off being placed in the engine-room, and, 
in the case of a fire in the latter, it has been impossible 
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to shut off the supply or to prevent its renewal when the 
main pipe within the factory has been injured. 

The great advantages and safety of electric light, 
particularly of the enclosed incandescent film, in in- 
dustrial work are being increasingly recognised in the 
provinces owing to the enterprise of municipalities and 
private supply corporations. In installing the latter, 
however, conformity to the standard wiring regulations 
is a sine qua non for safety. 

Smoking is generally prohibited, but the use of 
matches in connection therewith and with gas lighting 
should be looked to, while the lighting and extinction 
of special gas and electric lamps should be a specially 
assigned duty. 

In all cases where repairs in a factory are proceeding 
after hours care should be taken that more than one 
person is upon the premises, and the handling of lamps 
or other illuminating apparatus should be subject to 
strict supervision. Through bad glazing, fires have 
also originated by the resulting high temperature due 
to the focussing of the sun's rays upon combustible 
material, particularly in textile factories. 

Heating, — In hot air and water circulations particular 
attention should be paid to the danger from overhead 
flues in the generating apparatus and to the isolation 
of such parts from joists, flooring, and other non-resisting 
parts of the premises. The safe construction and use 
of fire hearths and chimneys, closed and open stoves, 
skylights and lightning conductors, in relation to the 
above parts, is now well understood, though, unfor- 
tunately, it is often only efficiently carried out by 
contractors, even when specified, through the careful 
supervision of the architect or master of works. 

The intelligent oversight and instruction of the 
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factory operatives is also necessary in conjunction 
with the best structural arrangements for the preven- 
tion of fire through the above causes. 

Air space is one of the best insulators, and where 
hot air or steam pipes are carried through combustible 
divisions, the hole should either be made a good deal 
larger than the pipes, or be lined with non-combustible 
material ; the pipes should never touch wood or similar 
work. In the case of steam leads to prime movers 
considerations of economy will dictate the effective 
covering of the pipes with non-conducting composition, 
and greatly reduce the risk referred to. Dust, and 
particularly textile waste, should not be allowed to 
accumulate on heating or steam pipes. 

Ventilation. — In some cases this is combined with 
the heating arrangements and is well under control, 
but adjustable windows and roof openings for egress 
of smoke when necessary should be provided, and are 
always available in good natural systems of ventilation. 
Fire is sometimes unwittingly assisted where originally 
capable of easy extinction by the openings in floors 
and hoist wells. The latter are frequently so arranged 
as to act directly as dangerous air shafts. In every 
such instance hinged doors, either in one piece or in 
halves, can be used to cover openings, and can be 
secured in a vertical position inside the hoist well at 
each level in readiness for emergencies. Several ware- 
house fires within the author^s experience were con- 
verted into total losses through the latter cause, 
though originally affecting but a small part of the 
premises. 

Watching. — In all well -organised factories some 
system of watching or patrol is carried out as a pre- 
ventive measure during the hours when industrial 
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Operations are discontinued. Such duties generally 
devolve upon the works watchman, and intelligence, 
character and activity in such a person should always 
be demanded. Where boiler fires are simply damped 
down and the watching consists of unchecked periodi- 
cal patrols of the premises in a prescribed manner, 
everything depends upon the trustworthiness of the 
agent. The moral effect of surprise visits is helpful 
in this connection. In some factories visited by the 
author, the places at which unusual elevation of 
temperature is likely to arise are supplied with electric 
fuses which on melting set a bell ringing in the gate- 
house till attention is given. In other cases recording 
control watches or clocks, which can only be operated 
by non-detachable keys thereat, are distributed over 
the factory on a system which ensures a thorough 
periodical patrol in visiting them. The insertion of 
the key by a watchman at each passing of an indi- 
vidual clock is all that is necessary, and every morning 
a tape record of the number and order, and of the 
times of the visits to within fifteen minutes is obtain- 
able as a check. In very large factories, with more 
than one watchman, a system of fire calls in connec- 
tion with such patrols is also practicable. 

Power Transmission. — In fitting up the prime mover 
and mill-gearing of a factory or in rearranging these, 
fire-resisting partitions are pierced for the insertion 
of wall boxes and pedestals. These are frequently 
not designed to prevent the communication of fire, 
and give a clear through and through opening. Iso- 
lation in this part may be obtained in large wall boxes 
by providing internal flanges (Fig. 121) on one side, 
to which metal plates can be bolted, leaving only 
sufficient clearance for the shaft. Small bearings of 
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this description (Fig. 122) can easily be cast with one 
side solid and a small opening for the shafting. In 
the case of mills driven by vertical shafting and 
toothed gearing these portions are best contained in a 
separate walled tower with fire-resisting doors at each 
level of access to prevent the communication of fire 





Fig. 121. 



Fio. 122. 



to each flat. At troublesome bearings the electric 
fuse indicator already referred to is useful for calling 
attention to overheating and its resulting dangers. 
In some factories slovenly, wasteful and dangerous 
methods are still in use for collecting drip oil from 
engines, machines and shaft bearings. In such cases 
oil is allowed to fall upon the floor, which it quickly 
permeates and renders highly inflammable. Then, as 
an afterthought, waste, rags, or sawdust are laid 
down to absorb the drip. All such practices are ex- 
tremely dangerous, and pedestals can be had, designed 
with proper oil catchers, while tin trays can easily be 
adapted to any journal for the same purpose. 

Cleaning, — The systematic sweeping up of factory 
and workshop floors is an important preventative. In 
some industries the cuttings and waste material which 
litter the floors and are distributed over the benches, 
walls and machines, the escaped oil, used-up rags, and 
cotton waste are singly and collectively of such a nature 
that the least thoughtlessness or carelessness will preci- 
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pitate a serious conflagration. The cure of this is 
entirely in the hands of overseers and operatives. 

Disposal of Waste Material. — Closely connected with 
the subject of cleanliness is that of the disposal of 
refuse. If^ as in some cases, oil-soaked sawdust, rags, 
waste and the various cuttings of industrial material 
are swept into a heap in a corner of the room, or 
are mixed at all in a common outside receptacle, 
certain provision is being made for fire when other 
circumstances are favourable. No waste materials of 
these descriptions should be allowed to accumulate 
within the factory, and those which have absorbed 
any oil should not be mixed in any way with the dry 
waste products. 

Storage of combustible finished materials, of dust, waste, 
rubbish, paint, naphtha, and inflammable oils, not to 
speak of more dangerous substances, should be carried 
out with great care, and access to the isolated pre- 
mises used for such purposes should be strictly limited 
to the persons immediately concerned. 

Special Trade Risks. — The preventive precautions 
just detailed which should be taken in all industrial 
premises in view of fire risk, necessarily bear more 
particularly on some trades than others, and in con- 
cluding the subject of Fire Prevention some notice 
may be taken of particular trade dangers in this 
respect. 

Textile Factories number 9951. Cotton mills, in 
spite of the attention paid to construction and to all 
the above preventive measures, enjoy the unenviable 
position of being most dangerous. Disastrous fires in 
cotton, wool, worsted, jute, flax, rope, and other textile 
industries might be even more frequent were it not 
that the diligent collection of waste is necessary both 
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for economy of material and for efficient working of 
the machinery. The latter and the. floors, ceilings 
and walls are always covered more or less with fine 
•fluff or heavier fibre and dust, and a fire will sweep 
across a room fed by such waste material, if sufficiently 
abundant, with marvellous rapidity. Spontaneous com- 
bustion, which, in some phases, is yet wrapped in 
mystery, has to be reckoned with in such works and 
all preventive measures require to be adopted to their 
fullest extent. 

ISI on-Textile Factories, — Amongst the 71,259 occupiers 
in this — the principal section of manufacturing industry — 
special fire risk is naturally determined by the character 
of the material operated upon, and wood, paper and 
cardboard productions take the first place in con- 
nection with whatever class of premises they may be 
included. These are chiefly found in sawmills, fire- 
wood, carpenters, cabinet, paper and millboard factories, 
common- and fancy box works, and the stationery trades, 
including letterpress printers, machine rulers, book- 
binders, etc., but also in subsidiary processes in many 
other trades. 

In sawmill and other wood- working premises special 
attention must be paid to storage of material, cleanli- 
ness, safe lighting, and the efficient collection and 
disposal of shavings and sawdust, and additionally, in 
the case of carpenters, and cabinetmakers and the 
other industries mentioned, proper construction and 
safe position for that venerable fireraiser, the glue- 
pot. In all these trades attempts to smoke contrary 
to regulations, the unauthorised use of matches by 
operatives, or careless distribution of furnace cinders 
should be severely punished, and electric light care- 
fully installed is a considerable aid to prevention of fire. 

17 
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In steel mills, foundries, engineering, shipbuildings 
and other metal works, operations are largely con- 
ducted on the ground level, and the joiners and pattern 
shops, the sawmills and stores are the chief risks. 
The application of steel has recently made great pro- 
gress in the construction of metal-working factories, 
and with the absence of wood in roofing, galleries, 
and bench supports and the removal of waste and oil^ 
the risk can be very largely confined to the parts 
named. A slight fire in such premises may not do 
much apparent damage, or practically none, to the 
building, but the serious eflFects in the deformation by 
heat of very expensive machinery must be kept in view. 

Factories in which food and drink are prepared 
form a class by themselves. Bakeries, breweries, dis- 
tilleries, preserve and provision works and sugar refineries 
necessarily utilise heat and fire in a more extensive, 
open and dangerous manner than other trades, and 
are subject in addition to explosion of dangerous gases 
and spontaneous combustion. 

Stored products also form a considerable warehouse 
risk in connection with these factories and entail 
much attention to isolation and subdivision. 

Oil, colour, paint, varnish, leather and chemical 
factories are particularly dangerous from the fact 
that, apart from ordinary considerations^ accidental 
spilling or contact or mixing of different materials 
may lead either to direct combustion or previous 
chemical action or explosion. Subdivision of build- 
ings and the conducting of the various processes in 
separate premises is necessary in most works of this 
description. 

Warehouses, — In such premises the precautions al- 
ready referred to regarding construction, fire-resisting 
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divisions and doors, hoist wells, machinery and prime 
mover arrangements, and the isolation of the floors 
and control of draught are essential for safety, while 
jute, cotton and other materials require periodical in- 
spection to avoid the risk of spontaneous combustion. 

Workshops. — In this class of industrial premises the 
risks due to power are absent, but nearly all the 
trades already enumerated are conducted on the small 
scale in such places, the individual occupiers of which 
number 85,910 throughout the United Kingdom. Wear- 
ing apparel and food, however, account for no less 
than 48,902 and 9688 respectively of such premises. 
In the former, cleanliness, the disposal of rubbish out- 
side the building, the protection of naked gas and 
other lights, the safe construction and working of 
close and open stoves, and the keeping of passages 
clear of empty packing cases containing straw and 
paper are the chief preventive requirements. In the 
latter workshops, especially the 7970 devoted to the 
preparation of bread, biscuits, and confectionery, the 
use of heat and fire is extensive, and well-designed 
construction and arrangements of joists, floors, ovens, 
stoves, hot plates, etc., is essential in addition to the 
details of management already referred to. 

Fire Escape.— Vsirious building regulations and bye- 
laws administered by the local authorities of the larger 
burghs provide more or less for some of the precau- 
tions in industrial premises already detailed. Adequate 
provision for escape in case of fire is also insisted 
upon in the case of large public buildings, but, on the 
whole, the safe-guarding of factories and workshops in 
the matter of fire escape has been mostly accomplished 
within the last seven years, during which the provisions 
of the Factory Acts of 1891 and 1895 on the subject 
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have been largely put in operation by the combined 
efforts of Her Majesty's Inspectors, and Burgh Sur- 
veyors and Firemasters. In Chapter III. these safety 
regulations, which make some distinction between old 
and new buildings, have been summarised, and in 
Chapter XVI. the text of the law on the subject is 
given. The practical bearing of the statutory pro- 
vision against accidents from fire may be discussed 
under the following heads : Door Fastenings, New and 
Old Premises^ Portable Escapes. 

Door Fastenings, — To avoid the superintendence neces- 
sary to secure the confinement of operatives to their own 
tasks and departments and to the premises, it has been 
the custom of some occupiers to lock or fasten the doors 
of rooms and factory entrances from the outside during 
working hours, and in some cases during meal times also. 

The practice, always a dangerous one, is particularly 
so when workers at meals, without overseers or even 
the presence of such on the premises, are locked into 
rooms or premises, and by the Act of 1895 it is entirely 
prohibited. In no factory or workshop, while any per- 
son is within for employment or meals, must the external 
doors or the door of any room containing such a 
person be locked, bolted, or fastened in such a manner 
as not to be easily opened from the inside. 

New and Old Premises. — The necessity in view of 
panic, for all exit doors in places of public resort being 
made to open outwards, has long been recognised, and 
the provision has been applied to the bulk of factories and 
a large number of the workshops by the Act of 1895. In 
all such premises, erected after 1st January, 1896, it was 
enacted that the doors of each room in which more than 
ten persons are employed must, except in the case of 
sliding doors, be constructed so as to open outwards. 
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Such a provision may well be kept in view by owners 
and architects in connection with the design and erec- 
tion of all new buildings for industrial purposes, for, 
though the Statute limits its application to rooms con- 
taining more than ten persons. Her Majesty's Inspectors 
frequently find premises, the cubic space of whiqh is 
sufficient under the Factory Acts for a greater number, 
alternately exempted and brought under the clause 
according to the requirements of the tenant. In ar- 
ranging rooms of a capacity of 2750 cubic feet or over, 
sliding or outward-opening doors should always be 
specified, otherwise, unless the defect be remedied, the 
structure can only be used for the employment of a 
number not exceeding ten persons. 

Under the Acts of 1891 and 1895 every factory con- 
structed since 1st January, 1892, and every workshop 
completed since 1st January, 1896, and in which more 
than forty persons are employed, must be furnished with 
a certificate from the sanitary authority of the district 
(in London the County Council) that the premises are 
provided on the storeys above the ground floor with 
such means of escape in case of fire for the persons 
employed therein as can be reasonably required under 
the circumstances of each case. It is the duty of the 
sanitary authority to make the necessary examination, 
and, if satisfied, to grant the certificate, and premises 
not so furnished are deemed not to be kept in con- 
formity with the principal Act. 

For the same purposes the sanitary authority is 
also empowered, under the Factory Acts of 1891 and 
1895, to deal with all factories and workshops employing 
more than forty persons and erected before 1st January, 
1892, and 1st January, 1896, respectively. 

In connection with these older premises provision 
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is made for arbitration in case of dispute, and the 
owner is held liable in the matter, though the occupier 
of such dangerous premises may be called upon at the 
discretion of the Court of Summary Jurisdiction, after 
hearing parties, to share the expense of complying 

with the requirement. It should be 
noted that the object of the Statute is 
to obtain every facility for the escape 
of workpeople on the discovery of fire, 
and is in no way met by the equipment 
for that purpose of a fire brigade, which 
is only available at a later period. 

New premises then may not be used 
at all if lacking a certificate of safety, 
and old premises must be brought into 
conformity. The practical solution of 
the matter is embodied in the answer 
to the question, ** What means of escape 

I ^-^^tTir ^^ ^^^^ °^ ^^^ ^^^ persons employed 
y^ n above the ground floor can reasonably 
be required ?" In the author's opinion 
every endeavour should be made to 
secure provision of a fixed nature, and 
wherever possible it should be an in- 
tegral part of the building. The latter 
provision can invariably be made in the 
plans of a new factory or workshop if 
the requirements of the law are kept 
in view and the assistance of Surveyors 
and Firemasters is called in — which un- 
fortunately is not always the case. It should consist in 
obtaining alternative exits at each end of each storey 
of a building. It is practically impossible that both 
exits could be simultaneously burned or rendered im- 
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passable by smoke, and 
the construction of the 
necessary stairs and pas- 
sages of well - arranged 
fire - resisting materials 
will, in addition, greatly 
assist the access for Are 
extinction. A tower or 
internal staircase at each 
end of the building, with 
landings and doors open- 
ing thereon at each flat, 
meets all the require- 
ments in the most satis- 
factory manner. 

In new factories and 
workshops, however, 
where such provision is 
an afterthought, and in 
old premises, alternative 
exits have to be sought 
in other ways. Some- 
times when the building 
stands alone and has one 
such staircase oracentral 
one, stone or metal bal- 
conies and railed ladder, 
or spiral steps of the 
form in Figs. 123 and 124, 
can be erected at the 
extreme end of the build- 
ing. In cases where the 
gables of the premises 
are abutting on other 
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buildings alternative escape provision has to be sought 
by placing one or more of the metal balconies referred to 
along the most suitable side or portion thereof of the 
building at each storey, and connecting the former by 
ladders or stairs as in Figs. 123 and 124. The access 
to the escape' in event of the works staircase being 
blocked is obtained by making one or more windows, 
according to the size of the flat, to open thereon. Care 
should be taken not to place the descending ladder or 
stair in front of windows, and_ to afford the escaping 
persons all the shelter of the solid and fire-resisting 
portion of the building. Such fixed external provision, 
if carried to the top of the building, is of the greatest 
service for access to roof hydrants in large factories 
when the fire has cut off the usual internal means of 
approach. 

Though the Statute limits special escape provision 
to premises in which more than forty persons are 
employed, there are certain of the trade fire risks 
already discussed which careful occupiers will seek to 
minimise, in regard to safety of life and limb, by deal- 
ing similarly with the upper floors. 

In a varnish factory, for instance, employing only 
thirty-eight persons, the floors and benches are stored 
with material and are soon saturated with inflammable 
fluid, and though only half a dozen persons may be found 
in one large room with a single end-exit, death and serious 
injury have resulted in the case of a rapidly spreading 
fire originating near the sole source of escape and 
rendering it impassable. 

In some cases, particularly of small factories and 
of workshops, crowded together in our large, cities, all 
the means of escape already described are impracticable. 
It is still possible in many such instances to provide 
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an alternative exit by fire-resisting gangways leading 
from the room or- flat windows to another portion of 
the same building, or across premises of lower elevation 
to windows or doors permitting access to these, but 
such provision is really of a make-shift character, and 
sometimes hedged about with questions of right of 
way and of ensuring that access to the place of safety 
is always maintainable. In wearing apparel workrooms, 
connected as they often are by a single narrow wooden 
stair with large retail saleshops with considerable fire 
risk, the latter provision has proved very useful, as the 
dangerous smoke from a really trifling fire will fill 
the staircase in a moment or two. 

Portable Escapes, — When all other methods of secur- 
ing fixed fire-escape provision have been demonstrated 
to be impossible in the circumstances of the case — and 
not till then — the question of providing one or more 
portable fire escapes falls to be considered. By every 
one of the arrangements already described workers 
can get away from the burning room and, in all but a 
few cases of the last-described arrangement, escape 
from the entire premises is certain. . Except where 
the only clear wall space is towards a busy thorough- 
fare, there is scarcely any situation in which a portable 
escape can be eflFectively utilised which cannot be 
equally served by permanent and fixed plant, but, 
particularly in connection with old premises, occupiers 
now and again show a preference for the external 
safety auxiliary in the form of portable escapes, though 
the cost may be equal to if not greater than the other, 
and its working necessitates some delay at a crisis. 

Where a local authority has deemed that structural 
and fixed external methods of escape are impracticable, 
or where the factory or workshop does not employ 



266 ACCIDENT IN FACTORIES. 

more than forty persons, and an' Inspector of Factories 
satisfies a Court of Summary Jurisdiction that mov- 
able escape provision is necessary for the safety of 
workers, the occupier of the factory or workshop may, 
under the Act of 1895, be ordered by the Court to 
provide movable fire escapes sufficient for that pur- 
pose. This power, however, is rarely exercised, as expert 
opinion is entirely in favour of the permanent forms 
of escape. 

Fire Extinction, — As already stated, it is not intended 
in this work to describe obligations and methods of 
fulfilling them other than those which fall upon the 
occupiers and owners of industrial premises under the 
Factory Acts, but in concluding this account of Fire Risks 
in relation to accidents it is desirable to emphasise 
the great efficiency which the sprinkler system of fire 
extinction has attained, either as automatic extinguishers 
actuated by a fusible plug on dangerous increase of 
temperature, or as hand-controlled drenchers which inter- 
pose a sheet of water in the path of flames likely to 
pass through doors or windows from one building or 
room to another. The life-saving methods of fire brigades 
by ladders of rope and other materials, telescoping 
movable escapes, parachutes, bag shoots, jumping 
sheets and life lines are well known, but are generally 
of little use unless in skilled hands. Where a large 
factory has its own brigade, which is kept in training 
by drills and surprise calls, all the portable life-saving 
methods enumerated might be quickly at the service 
of persons in danger, but otherwise they can only be 
depended upon as a last resort and can in no way take 
the place of the permanent and constantly accessible 
means of escape required by the Statute. 
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CHAPTER XIV. 

FIRST AID. 

The scope for first aid, — The primary aim of all 
thoughtful employers of labour in factories will be to 
prevent, so far as possible, all loss and pain to operatives 
from accident. The major portion of this work has been 
devoted to an account of factory casualties, and the dis- 
cussion and illustration of the practical methods for pre- 
venting their occurrence have been concluded with the 
section in the last chapter on Fire Risks. 

Industrial accident was, for a considerable time after 
the commencement of factory legislation, looked upon 
largely as the inevitable tribute of labour to the factory 
system of production. 

It was the belief that some at least of the injuries so 
received were preventable, which led to the introduction 
of safeguarding and accident notification clauses into 
later Factory Acts. That belief has been strengthened 
by a lengthy experience, and the progress which has 
been made in the adoption of preventive measures is 
much greater than the accident returns would lead one 
to suppose. 

As we have seen, the casualty total from factories 
has been greatly and increasingly augmented by the 
inclusion since 1st January, 1896, of the minor non-fatal 
accidents, which have always occurred but have only 
been reportable during the last four years, and the addi- 
tion to factories proper of the following dangerous em- 
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ployments, amongst others, about docks, wharves, quays, 
warehouses, and building construction and repair. Also 
the steady increase in the number of manufacturing 
establishments and the general improvement in accident 
reporting have contributed to swell the returns. 

From the latest statistics of employment in Rail- 
way Service and about Civil Engineering Works, Mines, 
Quarries, Factories, and Workshops, it is found that out 
of an annual total of 92,763 reported accidents, the 
injuries which were non-fatal numbered 89,898, and, 
of the latter in 1898, no less than 56,835 occurred in 
premises which are reckoned for various purposes to be 
factories or workshops under the Factory Acts. 

There is, therefore, in industrial pursuits — and spe- 
cially in factories — apart from the daily and unnumbered 
casualties of the home, the street, the highway, and the 
field, great scope for preventive and alleviating measures. 

A number of the above injuries, and of the 725 
deaths which happened in factories in addition, are in 
no way preventable by the exercise of care and fore- 
thought by the employer and, in some cases, by the 
operative, and the question arises as to what practical 
and immediate help can be afforded to sufferers from 
accident. 

The answer to this is found in the work accomplished 
by trained Ambulance Corps and by individuals possessing 
a qualification for the rendering of first aid to injured 
persons. 

Its Educational value. — It is the custom in some of 
our large factories and other industrial establishments 
to give special attention to this matter by training Corps, 
establishing a dep6t of requisites, and publishing the 
names of the persons capable of rendering assistance 
in each department. 
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The great bulk of factories, however, are without any 
organised system of first aid, and many do not possess a 
single individual qualified to render such services. The 
awakening of interest in this matter amongst work-people 
is largely a question of its importance being thoroughly 
appreciated by some person in authority who is willing to 
give time and trouble to its advancement. 

Ambulance training, apart from its primary humani- 
tarian value on the occurrence of accident, is of special 
service in other directions. 

It is a very useful factor in the development of a 
workman's intelligence. Nothing has impressed the 
author more during some years of engineering practice 
and movement amongst large numbers of industrial 
operatives of all ages and trades, than the absence of the 
ability to accurately observe what is taking place before 
them or to draw the correct conclusions therefrom. 

Whether such a defect can be traced to the factory 
system of production or not, the average journeyman 
tradesman is remarkably ignorant of cause and effect 
in things which daily transpire around him and often 
intimately concern his own tasks. 

The result is painfully illustrated in many accidents, 
some of which have been cited in Chapter VI., arising 
out of such ignorance and detachment. 

Quickness of thought, perception and judgment, and 
the resulting readiness of resource, are the cope-stone of 
that solidity and endurance which are the acknowledged 
characteristics of the British workman, but without the 
former it is really doubtful if his supremacy, which now 
involves no mean adaptive faculty, can be maintained. 
The field for our manufactures is no longer the world, 
and a defect of this kind has a far-reaching effect upon 
the worker, his task, and his trade. 
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Some of this isolation doubtless springs from the 
great extent to which division of labour is now carried, 
and the individual loss of interest in the work as a 
whole which ensues. 

On the other hand, part of it is undoubtedly caused 
by a failure to foster any co-operative movement out 
of hours amongst workmen, and to secure the helpful 
and stimulating effects of such contact with their works 
superiors. 

After all, only a small proportion of the skilled 
tradesmen of the country participate in the benefits of 
technical education, and very few do so unless during 
the period of apprenticeship, while it is the rank and 
file of the operatives who give the work its stamp. It 
is just here that the secondary social and educative 
benefits of ambulance training are felt. 

In such meetings the faculty of observation, so apt 
to be untrained or neglected in workmen, is drawn 
out. They are taught to grasp all the details of an 
incident or circumstance, to determine the best course 
of action, and to act upon this with firm resolve where 
the hesitation of an untrained person might be worse 
than useless. Lastly, but not least, they cultivate the 
habit of implicit obedience to orders, a virtue not too 
common for such aid to be despised. 

Necessity for training, — It does not require a great 
deal of knowledge to qualify for rendering first aid to 
the persons wounded in the course of factory employ- 
ment, but the knowledge must always be combined 
with thorough drill in the methods of putting it into 
practice and a distinct realisation of its limitations. 

Rightly used such ability in an operative is often of 
the greatest use to both the injured person and the 
Surgeon. 
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Careful and skilled handling of injured parts saves the 
sufferers unnecessary pain, and in the case of fractures 
and other accidents avoids further injury. 

A single instance may be given of the presence of 
mind which results from the knowledge of a few simple 
matters and of the appropriate first aid. 

At the meal time in one of our large factories a 
workman, partaking of food in the same room as a 
considerable number of his fellows, accidentally dropped 
his open clasp knife and, in attempting to catch it by 
closing his legs, the point of the blade penetrated his 
trousers and severed the main artery of the thigh. 
The resulting flow of blood was so alarming that, 
with one exception, the whole assembly rose and fled. 
The man who remained had received instruction in 
first aid and at once placed his finger on the wound 
and checked the bleeding effectively until a Surgeon 
could be obtained. But for this timely assistance the 
injured person would probably have bled to death. It 
is neither possible nor necessary in all factories to 
establish an Ambulance Corps, but the possession by 
one or more of the operatives of the required skill 
should be encouraged in every case. The author has 
found more or less complete outfits of first-aid ap- 
pliances in a number of works, but in some of these 
care had not been taken to ensure trained service, 
and no person, actually in the employment, could 
effectively utilise the apparatus. Recently a shipyard 
labourer had one of his legs almost torn off by a hawser 
at the fitting-out dock, and although he was at once 
taken to the hospital fatal consequences ensued, owing 
to his companion having fastened splints round the 
profusely bleeding limb instead of improvising a tourni- 
quet. Loss of blood from accidental cutting or laceration, 
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in factories and other places where machinery is used, 
is one of the commonest cases met with on the proper 
or improper treatment of which, before the arrival of 
a skilled Surgeon, much may depend. 

Facilities for training, — Ail the necessary equip- 
ment can easily be obtained at the courses of lectures, 
and of practical instruction and examination at centres 
all over the country, given under the auspices of the 
St. John Ambulance Association and similar societies. 

This body, founded in 1878, has amongst its objects 
the following : — 

(1) The instruction of persons in rendering first aid 
in case of accident or of sudden illnessj and the trans- 
port of the sick and injured. 

(2) The manufacture and distribution by sale or 
presentation of ambulance material and the formation 
of ambulance dep6ts in factories and other centres of 
industry and traffic. 

(3) The organisation of Ambulance and Invalid Trans- 
port Corps. 

The object of the Association is not to rival but to 
aid the medical man, and the authorised courses of 
instruction are framed by the Medical Committee of 
the Ambulance Department with the view of qualifying 
the pupil to adopt such measures as may be advantageous 
pending the Surgeon's arrival. 

The first-aid certificates granted after examination 
are awarded on the distinct understanding that the 
holders thereof render aid to the sick or wounded only 
until qualified medical services can be obtained. 

Grants in aid are made in a few necessitous cases 
by the Association, but most classes can be made self- 
supporting. Many of the County Council Technical 
Instruction Committees organise such classes and sub- 
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sidise others, while efficient instruction in the principles 
underlying the practical work is recognised as qualifying 
for pecuniary assistance by the Science and Art De- 
partment. 

Nature of the Training, — The course of instruction 
consists of five lectures, conducted in every case by a 
qualified medical practitioner and accompanied by 
practical demonstrations. 

In the first general principles are enunciated and 
expounded with regard to the structure and functions 
of the human body. The second treats of haemorrhage 
or bleedings and in it an endeavour is made to set 
forth clearly the directions of the main blood vessels 
of the body, and give instructions for the proper appli- 
cation of pressure to arrest the escape of blood. 

The third lecture deals with fractures or broken 
bones, giving such information as may enable the 
student to recognise the symptoms of such and to 
distinguish between fractures and dislocations. In the 
fourth lecture reference is made to dangers arising 
from accidents, such as insensibilities and those caused 
by strangulation, suffocation, drowning, and choking, 
and the effects of, and simple remedies for burns and 
scalds, poisoning internally or by wounds, frost bite, 
sunstroke and similar open-air risks. 

The fifth lecture gives detailed instruction on the 
safe movement of the sick and injured, either by hand 
or by ordinary or improvised stretchers. 

At the end of this course of lectures an examination 
by a separate medical man is held, and to those who 
succeed in passing this certificates of success are 
awarded. 

In order to prove that the knowledge and skill once 
acquired has not been forgotten the highest award of 

18 
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the association — the first-aid medallion — can only be 
obtained by certificated pupils who have twice suc- 
cessfully undergone re-examination with intervals of 
not less than twelve months between each. This 
qualifying badge may well be set before operatives as 
the goal of attainment. 

Special applications of the Training, — In connection 
with employment in Ship and Boat Building Factories 
and the fitting out of vessels at the docks and quays, 
inside or outside thereof, as well as occupation about 
river sides and basins, a special endeavour should be 
made to have a few persons thoroughly trained in the 
manner of performing artificial respiration, of which 
Dr. Sylvester's method is considered the best. 

It can be performed by one person alone, is very 
simple, and does not require any great amount of skill 
to practice it. In addition to summoning medical aid 
at once, it should be resorted to instantly in all cases 
of apparent death by drowning, strangulation by acci- 
dent, sufi^ocation by inhaling the fumes of charcoal 
fires, burning lime, brick and earthenware kilns, or 
noxious gases in chemical factories and other premises. 
The attempt to revive life by inducing the restoration 
of natural respiration should be invariably persevered 
in for some time. Remarkable instances are upon 
record of successful results attending lengthened and 
persistent efforts of this kind in cases apparently hope- 
less to the ordinary observer. 

The application of Sylvester's method to cases of 
apparent death, or severe injury from electric shock, 
may not be generally known, but it has been clearly 
demonstrated to be the only satisfactory method of 
dealing with suspended animation from this cause. As 
already indicated in detail, when dealing with prime 
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mover safeguards, all persons engaged in the genera- 
tion and distribution of electricity, whether in stations 
specially devoted to the purpose, or as auxiliary pro- 
cesses in ordinary factories, should be made fully aware 
of the dangerous parts of the machinery, cables, and 
connections. 

At the same time every person engaged in such 
operations or likely to be near the plant in the exer- 
cise of his vocation, should be instructed in rescue and 
resuscitation methods. 

Death in many cases of electric shock is only ap- 
parent, and prompt treatment may result in the 
restoration of animation. 

The preliminary danger to the rescuer in removing 
the injured person for treatment should not be for- 
gotten. 

Where the accident has been caused by contact 
with a naked or faulty high-pressure conductor or 
cable, the injured person frequently retains a firm 
grasp of the latter. In such circumstances the seizing 
of a limb, or even of the garments, has communicated 
dangerous and even fatal shock, or caused dangerous 
fall to the rescuer ; for the natural moisture of the 
clothing, particularly under the armpits, renders it a 
good conductor of high-pressure electricity. 

For this operation the india-rubber gloves, recom- 
mended when treating of work about generators, are 
perfectly safe, or an insulator may be improvised of 
rags or padded garments when pulling the victim away 
from the live conductor or machinery which he has 
gripped. 

While awaiting medical assistance the Sylvester 
method for inducing respiration should be methodically 
and deliberately carried out, and when an assistant is 
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available the tongue should be forcibly and regularly 
drawn out during the act of respiration, or raising of 
the arms above the head, and allowed to recede when 
the arms are brought down upon the chest. No 
attempt should be made in any case of apparent 
death to induce circulation and warmth until the 
efforts to restore natural breathing have been successful. 
In the cases of " gassing " at chemical and other 
works referred to in Chapter XII., first aid in the 
above direction, and in the handling of compressed 
oxygen cylinders, may be absolutely necessary, and the 
ability to perform the requisite simple movements with 
accuracy should be encouraged for all workers. 
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PART III. 

TEXT OF THE LAW ON ACCIDENT AND 
SAFETY IN FACTORIES. 

INTRODUCTION. 

The Factory Acts. — The first Factory Act was passed The Factory 

Acts 1802 to 

nearly a hundred years ago — in 1802 — but the fifth Act, 1895! 
that of 1831, limited in its application to the Cotton 
industry, was virtually the first which was, even to a 
small extent, carried out. 

It was followed in 1833 by an Act appointing for the 
first time four Factory Inspectors, increasing the restric- 
tions upon hours of labour, and bringing under their 
scope other textile occupations, namely, the spinning 
and weaving of wool, worsted, hemp, fiax, tow, and silk. 
This Statute, however, like those which preceded it, did 
not require any fencing of machinery. 

Eleven years later the consolidating Act of 1844, 
applicable only to the same textile industries, was 
passed, and in it accident and safety regulations were 
laid down for the first time on lines which were followed 
in the subsequent Acts. 

The course of factory legislation during the next quarter 
of a century was chiefly that of increasing the restrictions 
placed upon the hours of labour of women, young per- 
sons, and children, and gradually extending to non-textile 
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industries the protection hitherto confined to textile 
operatives. 

Print Works were added by the Act of 1845, Bleaching 
and Dyeing Works in 1860, Lace Manufactories in 1861, 
Bakehouses were brought partially under regulation in 

1863, and Earthenware, Percussion Cap, Lucifer Match, 
Cartridge, Paper-staining, and Fustian-cutting Works in 

1864. In the Factory Extension Act of 1867 a great 
advance was made in the scope of the Acts, a large 
number of important classes of works being included in 
the word " Factory " for the first time, and brought 
under modifications of the existing Textile law, namely, 
all Blast Furnaces, Copper Mills, Iron Mills, Foundries, 
Paper, Glass, Tobacco, Letterpress Printing, and Book- 
binding Works, and the manufacture of articles of 
Metal, India-rubber, and Gutta-percha, by the aid of 
mechanical power ; while every other unnamed in- 
dustrial establishment employing not less than fifty 
persons was also declared to be a factory. 

The small trades and handicrafts, not otherwise 
factories and employing less than fifty persons, were 
dealt with by the Workshops Regulation Act of 
the same year, which placed them in the category of 
workshops subject only to the broad general provi- 
sions already in force in factories. The carrying out 
of the workshop law was placed by the Act upon the 
local authorities, but the failure of the latter to dis- 
charge their obligations led to the transference of the 
duty to the Inspectors of Factories by the Act of 1871. 

The numerous Factory Acts were repealed and con- 
solidated in the great Statute of 1878, but subsequent 
extension, amendment, and repeal in such legislation 
has resulted in four additional Acts, passed in 1883, 
1889, 1891, and 1895 respectively. 
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A large portion of the existing law on Accident and 
Safety is contained in the later Statutes, which proceed 
by way of reference to the principal Act with which 
they must be collated to be understood, and consoli- 
dation is therefore again very necessary. 

The Text of the law on the subject of accident and Arrangement 
safety in factories, workshops, men's workshops, andLa^. 
in laundries, docks, warehouses, and buildings, brought 
for such purposes . under the Acts in 1895, has in the 
succeeding chapters been collected for the first time 
from the Acts of 1878, 1891, and 1895, through which 
it is distributed. The repealed portions are eliminated 
and it is made to read as a whole, with marginal re- 
ferences to the contributing sections of the several 
Statutes, and has also been topically arranged on the 
following lines : — 

In Chapter XV. Factories and Workshops are defined, 
and the extent to which other premises come under 
the Act is detailed. The clauses requiring registration 
of certain premises are then given, and are followed 
by all the provisions bearing upon Accident Notifica- 
tion, Registration, and Investigation. 

Chapter XVI. is devoted to the provisions for the 
prevention of accident by safeguarding. The necessary 
definitions are first given, and are followed by the 
general and special fencing regulations, the powers 
relating to Special Requirements, and the Special 
Rules, so far as they refer to accident, which have 
already been established. 

In Chapter XVII. are detailed the preventive pro- 
visions relating to safe working and safe construction, 
and which limit employment of certain persons about 
machinery, prescribe the position of self-acting 
machines, give powers to control the use of dangerous 
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machines and premises, and require adequate means 
of escape in case of fire. 

These portions of the Acts are followed by the 
clauses fixing the general liability for observance of 
the Statute upon the occupier of a factory and ex- 
ceptionally transferring the responsibility to workmen 
and owners, while the consolidated text of the law on 
safety and accident is concluded with the clauses re- 
stricting fines and fixing minimum penalties in certain 
cases. 
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CHAPTER XV. 
PREMISES UNDER FACTORY ACTS. 

Factories and Workshops, 

The expression " textile factory " in this Act means : — Factory Acts, 
Any premises wherein or within the close or curtilage J^^' |^s,^^' 
of which steam, water, or other mechanical power is 31. 38. 
used to move or work any machinery employed in pre- 
paring^ manufacturing, or finishing, or in any process 
incident to the manufacture of cotton, wool, hair, silk, 
flax, hemp, jute, tow, china grass^ cocoa-nut fibre, or 
other like material, either separately or mixed together, 
or mixed with any other material, or any fabric made 
thereof : 

Provided that print works, bleaching and dyeing 
works, lace warehouses, paper mills, flax scutch mills, 
rope works, and hat works, shall not be deemed to be 
textile factories. 

The expression " non-textile factory " in this Act 
means : — 

(1) Any works, warehouses, furnaces, mills, foundries, 
or places named in Part I. of the Fourth Schedule to 
this Act, 

(2) also any premises or places named in Part II. of 
the said Schedule wherein, or within the close or cur- 
tilage or precincts of which, steam, water, or other 
mechanical power is used in aid of the manufacturing 
process carried on there, 

(3) also any premises wherein, or within the close or 



282 ACCIDENT IN FACTORIES. 

curtilage or precincts of which, any manual labour is 
exercised by way of trade or for purposes of gain in or 
incidental to the following purposes, or any of them ; 
that is to say, 

(a) in or incidental to the making of any article, 

or part of any article, or 

(b) in or incidental to the altering, repairing, orna- 

menting, or finishing of any article, or 
{c) in or incidental to the adapting for sale of any 
article, 
and wherein, or within the close or curtilage or pre- 
cincts of which, steam, water, or other mechanical 
power, is used in aid of the manufacturing process 
carried on there. 

The expression " factory " in this Act means textile 
factory and non-textile factory, or either of such descrip- 
tions of factories. 

The expression " workshop '* in this Act means : — 

(1) any premises or places named in Part II. of the 
Fourth Schedule to this Act, which are not a factory 
within the meaning of this Act, 

(2) also any premises, room, or place, not being a 
factory within the meaning of this Act, in which pre- 
mises, rooni, or place, or within the close or curtilage 
or precincts of which premises, any manual labour is 
exercised by way of trade or for purposes of gain in 
or incidental to the following purposes or any of them ; 
that is to say, 

(a) in or incidental to the making of any article 

or part of any article, or 

(b) in or incidental to the altering, repairing, orna- 

menting, or finishing of any article, or 

(c) in or incidental to the adapting for sale of any 

article, 
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and to which or over which premises, room, or place, 
the employer of the persons working therein has the 
right of access or control. 

A part of a factory or workshop may for the purposes 
of this Act be taken to be a separate factory or workshop ; 
and a room solely used for the purpose of sleeping 
therein shall not be deemed to form part of the factory 
or workshop for the purposes of this Act. 

Where a place situate within the close, curtilage, or 
precincts forming a factory or workshop is solely used for 
some purpose other than the manufacturing process or 
handicraft carried on in the factory or workshop, such 
place shall not be deemed to form part of that factory or 
workshop for the purposes of this Act, but shall, if other- 
wise it would be a factory or workshop, be deemed to be a 
separate factory or workshop, and be regulated accordingly. 

Any premises or place shall not be excluded from the 
definition of a factory or workshop by reason only that 
such premises or place are or is in the open air. 

This Act shall not apply to such workshops, other than 
bakehouses^ as are conducted on the system of not em- 
ploying any child, young person, or woman therein, but 
save as aforesaid applies to all factories and workshops 
as before defined, inclusive of factories and workshops 
belonging to the Crown ; provided that in case of any 
public emergency a Secretary of State may exempt a 
factory or workshop belonging to the Crown from this 
Act to the extent and during the period named by him. 

The exercise by any child or young person in any 
recognised efficient school during a portion of the school 
hours of any manual labour for the purpose of instructing 
such child or young person in any art or handicraft shall 
not be deemed to be an exercise of manual labour for the 
purpose of gain within the meaning of this Act. 
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FOURTH SCHEDULE. 
List of Factories and Workshops, 

Part I. 

Non-Textile Factories, 

(1) ** Print works," that is to say, any premises in 
which any persons are employed to print figures, patterns, 
or designs upon any cotton, linen, woollen, worsted, or 
silken yarn, or upon any woven or felted fabric not being 
paper ; 

(2) " Bleaching and dyeing works," that is to say, any 
premises in which the processes of bleaching, beetling, 
dyeing, calendering, finishing, hooking, lapping, and 
making up and packing any yarn or cloth of any mate- 
rial, or the dressing or finishing of lace, or any one or 
more of such processes, or any process incidental thereto, 
are or is carried on ; 

(3) " Earthenware works," that is to say, any place in 
which persons work for hire in making or assisting in 
making, finishing, or assisting in finishing, earthenware 
or china of any description, except bricks and tiles, not 
being ornamental tiles ; 

(4) " Lucifer match works,*' that is to say, any place 
in which persons work for hire in making lucifer matches, 
or in mixing the chemical materials for making them, or 
in any process incidental to making lucifer matches, 
except the cutting of the wood ; 

(5) '' Percussion-cap works," that is to say, any place 
in which persons work for hire in making percussion 
caps, or in mixing or storing the chemical materials for 
making them, or in any process incidental to making per- 
cussion caps ; 
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(6) " Cartridge works," that is to say, any place in 
which persons work for hire in making cartridges, or in 
any process incidental to making cartridges, except the 
manufacture of the paper or other material that is used 
in making the cases of the cartridges ; 

(7) " Paper-staining works," that is to say, any place 
in which persons work for hire in printing a pattern in 
colours upon sheets of paper, either by blocks applied by 
hand or by rollers worked by steam, water, or other 
mechanical power ; 

(8) *' Fustian-cutting works,*' that is to say, any place 
in which persons work for hire in fustian cutting ; 

(9) " Blast furnaces," that is to say, any blast furnace 
or other furnace or premises in or on which the process 
of smelting or otherwise obtaining any metal from the 
ores is carried on ; 

(10) " Copper mills " ; 

(11) ** Iron mills," that is to say, any mill, forge, or 
other premises in or on which any process is carried on 
for converting iron into malleable iron, steel, or tinplate, 
or for otherwise making or converting steel ; 

(12) '* Foundries,** that is to say, iron foundries, copper 
foundries, brass foundries, and other premises or places 
in which the process of founding or casting any metal is 
carried on ; except any premises or places in which such 
process is carried on by not more than five persons and 
as subsidiary to the repair or completion of some other 
work ; 

(13) " Paper mills," that is to say, any premises in 
which the manufacture of paper is carried on ; 

(14) ** Glass works," that is to say, any premises in 
which the manufacture of glass is carried on ; 

(15) " Tobacco factories," that is to say, any premises 
in which the manufacture of tobacco is carried on ; 
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(16) " Letterpress printing works," that is to say, any 
premises in which the process of letterpress printing is 
carried on ; 

(17) " Book-binding works,'* that is to say, any premises 
in which the piocess of book-binding is carried on ; 

(18) ** Flax scutch mills." 

Part II. 

Non-Textile Factories and Workshops, 

(1) " Hat works," that is to say, any premises in which 
the manufacture of hats or any process incidental to 
their manufacture is carried on ; 

(2) ** Rope works," that is to say, any premises being 
a ropery, rope walk, or rope work, in which is carried on 
the laying or twisting or other process of preparing or 
finishing the lines, twines, cords, or ropes, and in which 
machinery moved by steam, water, or other mechanical 
power is not used for drawing or spinning the fibres of 
flax, hemp, jute, or tow, and which has no internal 
communication with any buildings or premises joining or 
forming part of a textile factory, except such communi- 
cation as is necessary for the transmission of power ; 

(3) ** Bakehouses," that is to say, any places in which 
are baked bread, biscuits, or confectionery, from the 
baking or selling of which a profit is derived ; 

(4) ** Lace warehouses," that is to say, any premises, 
room, or place not included in bleaching and dyeing 
works as herein-before defined, in which persons are 
employed upon any manufacturing process or handicraft 
in relation to lace, subsequent to the making of lace 
upon a lace machine moved by steam, water, or other 
mechanical power ; 

(5) ** Shipbuilding yards," that is to say, any premises 



PREMISES UNDER FACTORY ACTS. 287 

in which any ships, boats, or vessels used in navigation 
are made, finished, or repaired. 

(6) '* Quarries," that is to say, any place, not being a 
mine, in which persons work in getting slate, stone, 
coprolites, or other minerals. 

(7) ** Pit banks," that is to say, any place above ground 
adjacent to a shaft of a mine, in which place the employ- 
ment of women is not regulated by the Coal Mines 
Regulation Act, 1872, or the Metalliferous Mines Regu- 
lation Act, 1872, whether such place does or does not 
form part of the mine within the meaning of those Acts. 

Laundries, 
(1) In any laundry carried on by way of trade, or for Factory Act, 
purpose of gain, the following provisions shall apply : — 
(iv.) So far as regards sanitary provisions, safety, 
accidents, the affixing of notices and abstracts, 
and the matters to be specified in such notices 
(so far as they apply to laundries), notice of 
occupation of a factory or workshop, powers of 
inspectors, fines, and legal proceedings for any 
failure to comply with the provisions of this 
section, and education of children, the Factory 
Acts shall have effect as if every laundry in 
which steam, water, or other mechanical power 
is used in aid of the laundry process were a 
factory, and every other laundry were a work- 
shop ; and as if every occupier of a laundry were 
the occupier of a factory or of a workshop. 
(3) Nothing in this section shall apply to any laundry 
in which the only persons employed are : — 

(a) inmates of any prison, reformatory, or indus- 
trial school, or other institution for the time 
being subject to inspection under any Act other 
than the Factory Acts ; or 
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(b) inmates of an institution conducted in good faith 
for religious or charitable purposes ; or 

{c) members of the same family dwelling there, or 
in which not more than two persons dwelling 
elsewhere are employed. 

DockSf Wharves, Quays, Warehouses, and Buildings, 

Factory Act, (1) The following provisions, namely : — 

' ^^' (i.) Section eighty-two of the principal Act. 

(ii.) The provisions of the Factory Acts with respect 

to accidents, 
(iii.) Section sixty-eight of the principal Act with 

respect to the powers of inspectors, 
(iv.) Sections eight to twelve of the Act of 1891 
with respect to special rules for dangerous 
employments ; and 
(v.) The provisions of this Act with respect to the 
power to make orders as to dangerous machines 
shall have effect as if : — 
(a) every dock, wharf, quay, and warehouse, and, so 
far as relates to the process of loading or un- 
loading therefrom or thereto, all machinery and 
plant used in that process ; and 
{h) any premises on which machinery worked by 
steam, water, or other mechanical power is 
temporarily used for the purpose of the con- 
struction of a building or any structural work 
in connection with a building, 
were included in the word "factory,'' and the purpose 
for which the machinery is used were a manufacturing 
process, and as if the person who by himself, his agents, 
or workmen temporarily uses any such machinery for the 
before-mentioned purpose were the occupier of the said 
premises ; and for the purpose of the enforcement of 
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those sections the person having the actual use or occu- 
pation of a dock, wharf, quay, or warehouse, or of any 
premises within the same or forming part thereof, and 
the person so using any such machinery shall be deemed 
to be the occupier of a factory. 

(2) The provisions of this Act with respect to notice of 
accidents and the formal investigation of accidents shall 
have effect as if : — 

(a) any building which exceeds thirty feet in height, 

and which is being constructed or repaired by 

means of a scaffolding ; and 
(6) any building which exceeds thirty feet in height, 

and in which more than twenty persons, not 

being domestic servants, are employed for 

wages, 
were included in the word " factory," and as if, in the first 
case, the employer of the persons engaged in such con- 
struction or repair, and, in the second case, the occupier 
of the building, were the occupier of a factory. 

Registration of Factories and Workshops, 

Every person shall, within one month after he begins Factory Acts, • 
to occupy a factory, serve on the Inspector for the district ^395,' Sec. 44 
a written notice containing the name of the factory, the (')• 
place where it is situate, the address to which he desires 
his letters to be addressed, the nature of the work, the 
nature and amount of the moving power therein, and 
the name of the firm under which the business of the 
factory is to be carried on, and, in default, shall be liable 
to a fine not exceeding five pounds. 

Section seventy-five of the principal Act (which re- Factory Act, 
quires notice to be given of the occupation of a factory) ^'j^^'* ^' ^ 
shall apply to a workshop (including any workshop con- 
ducted on the system of not employing any child, young 

19 
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person, or woman therein) in like manner as it applies 
to a factory. 

ACCIDENT REGULATIONS. 

NOTIFICATION OF ACCIDENT. 
General, 

Factory Act, For sectton thirty-one of the principal Act the follow- 
I 9S» • 1 • jj^g section shall be substituted, namely : — 

(1) Where there occurs in a factory or workshop any 
accident which either — 

(a) causes loss of life to a person employed in 
the factory or in the workshop; or 

{b) causes to any person employed in the factory 
or workshop such bodily injury as to prevent 
him on any one of the three working days 
next after the occurrence of the accident, from 
being employed for five hours on his ordinary 
work, written notice shall forthwith be sent 
to the inspector for the district. 

(2) If the accident causes loss of life, or is produced 
either by machinery moved by steam, water, or other 
mechanical power, or through a vat, pan, or other 
structure filled with hot liquid or molten metal or other 
substance, or by explosion or escape of gas, steam, or 
metal, then, unless notice thereof is required by section 
sixty-three of the Explosives Act, 1875, to be sent to a 
Government inspector, notice thereof shall forthwith be 
sent to the certifying surgeon of the district. 

(3) The notice shall state the residence of the person 
killed or injured, and the place to which he has been 
removed. 

(4) If any notice required by this section to be sent 
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with respect to an accident in a factory or workshop 
is not so sent, the occupier of the factory or workshop 
shall be liable to a fine not exceeding five pounds. 

(5) If any accident to which this section applies occurs 
to a person employed in an iron mill or blast furnace, 
or other factory or workshop, where the occupier is not 
the actual employer of the person killed or injured, the 
actual employer shall immediately report the same to 
the occupier, and in default shall be liable to a fine not 
exceeding five pounds. 

(6) This section shall extend to workshops conducted 
on the system of not employing any child, young person, 
or woman therein. 

Exception of Domestic Factories and Workshops, 

The provisions of this Act which relate — Factory Act, 

(5) To the sending notice of accident ; shall not ' ^ ' 
apply— 

(a) Where persons are employed at home, that is 
to say, to a private house, room, or place 
which, though used as a dwelling, is by reason 
of the work carried on there a factory or 
workshop within the meaning of this Act, and 
in which neither steam, water, nor other 
mechanical power is used, and in which the 
only persons employed are members of the 
same family dwelling there. 

Certain injuries to health included for notification 

purposes. 

(3) Written notice of every case of lead, phosphorus. Factory Act, 
or arsenical poisoning, or anthrax, occurring in a factory ^^^* ^^' 
or workshop, shall forthwith be sent to the inspector 
and to the certifying surgeon for the district : and the 
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provisions of the Factory Acts with respect to accidents 
shall apply to any such case in like manner as to any 
such accident as is in those sections mentioned.^ 



Factory Act, 
1895, Sec. 20. 



Factory Act, 
1878, Sec. 68. 



REGISTRATION OF ACCIDENT. 

(1) Every occupier of a factory or workshop shall keep 
a register of accidents, and shall enter therein every 
accident occurring in the factory or workshop, of which 
notice is required by the Factory Acts within one week 
after the occurrence of the accident, and this register 
shall be at all times open to inspection by the inspector 
and by the certifying surgeon for the district. 

(2) If any occupier of a factory or workshop makes 
default in complying with the requirements of this 
section, he shall be liable on summary conviction to a 
fine not exceeding ten pounds. 

INVESTIGATION OF ACCIDENT. 

By Her Majesty's Inspector : — 

An inspector under this Act shall for the purpose of 
the execution of this Act have power to do all or any 
of the following things ; namely : — 

(3) To require the production of the registers, certi- 
ficates, notices, and documents kept in pursuance of 
this Act, and to inspect, examine, and copy the same ; 
and 

(4) To make such examination and inquiry as may 
be necessary to ascertain whether the enactments of 
this Act are complied with so far as respects any fac- 
tory or workshop. 

(7) To exercise such other powers as may be necessary 
for carrying this Act into effect. 

1 By Order of the Secretary of State, date 27th March, 1899, 
cases of mercurial poisoning so arising are likewise reportable. 
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The occupier of every factory and workshop, his 
agents and servants, shall furnish the means required 
by an inspector as necessary for an entry, inspection, 
examination, inquiry, or the exercise of his powers under 
this Act in relation to such factory and workshop. 

By a Certifying Surgeon : — 

Where a certifying surgeon receives, in pursuance of factory Act, 
this Act, notice of an accident in a factory or a work- ^ ^ ' ' ^' 
shop, he shall with the least possible delay proceed 
to the factory or workshop and make a full investi- 
gation as to the nature and cause of the death or 
injury caused by that accident, and within the next 
twenty-four hours send to the inspector a report 
thereof. 

The certifying surgeon, for the purpose only of an 
investigation under this section, shall have the same 
powers as an inspector, and shall also have power to 
enter any room in a building to which the person killed 
or injured has been removed. 

By Special Order of Secretary of State : — 

(1) Where it appears to the Secretary of State that Factory Act, 
a formal investigation of any accident occurring in a ^^^' ^' ^^' 
factory or workshop, and its causes and circumstances 

is expedient, the Secretary of State may direct that 
such an investigation be held, and with respect to 
any such investigation the provisions of sections forty- 
five and forty-six of the Coal Mines Regulation Act, 
1887, shall have effect, except that references to the 
said Act, in the said section forty- five, shall be con- 
strued as references to the Factory Acts. 

(2) This section shall extend to workshops conducted 
on the system of not employing any child, young person, 
or woman therein. 

By Coroner's Inquest : — 
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Factory Act, (3) Where a death has occurred by accident in any 
1 891, Sec. 22. factory or workshop, the coroner shall forthwith advise 
The Fatal Acci- the district inspector under this Act of the time and 
(Scotland^Act, P^^ce of the holding of the inquest, and at such inquest 
1895, Sees. 4, 5, any relative of any person whose death may have 

contains a simi- •' j r ^ 

lar provision, been caused by the accident with respect to which 
the inquest is being held, and any inspector under the 
principal Act, and the occupier of the factory or work- 
shop in which the accident occurred, and any person 
appointed by the order in writing of the majority of 
the workpeople employed in the said factory or work- 
shop shall be at liberty to attend and examine any 
witness either in person or by his counsel, solicitor, or 
agent, subject nevertheless to the order of the coroner. 

Factory- Act, Where a death has occurred by accident in any fac- 
tory or workshop, the coroner shall adjourn the inquest 
unless an inspector or some person on behalf of a 
Secretary of State is present to watch the proceedings, 
and shall at least four days before holding the adjourned 
inquest send to the inspector notice in writing of the 
time and place of holding the adjourned inquest. 

Provided that if the accident has not occasioned 
the death of more than one person, and the coroner 
has sent to the inspector notice of the time and place 
of holding the inquest at such time as to reach the 
inspector not less than twenty-four hours before the 
time of holding the same, it shall not be imperative 
on him to adjourn the inquest in pursuance of this 
section if the majority of the jury think it unnecessary 
so to adjourn. 



1895, Sec. 19. 
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CHAPTER XVI. 

SAFEGUARDING. 

Definitions : — 

Child, young person, or woman. Factory Act, 

In this Act, unless the context otherwise requires — ^ ^ ' ^' ^ * 
The expression " child " means a person under the age 

of fourteen years. 

The expression " young person " means a person of the 

age of fourteen years and under the age of eighteen 

years. 

The expression " woman " means a woman of eighteen 

years of age and upwards. 

Employment, 

A child, young person, or woman who works in a fac- Factory Act, 
tory or workshop, whether for wages or not, either in a ^ ^ ' * ^^ 
manufacturing process or handicraft, or in cleaning any 
part of the factory or workshop, used for any manufac- 
turing process or handicraft, or in cleaning or oiling any 
part of the machinery, or in any other kind of work 
whatsoever incidental to or connected with the manufac- 
turing process or handicraft, or connected with the article 
made or otherwise the subject of the manufacturing 
process or handicraft therein, shall, save as is otherwise 
provided by this Act, be deemed to be employed therein 
within the meaning of this Act. 

For the purposes of this Act an apprentice shall be 
deemed to work for hire. 
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Mill-gearing, 

Factonr Act, The expression ** mill-gearing " comprehends every shaft, 

17. -90. whether upright, oblique^ or horizontal, and every wheel, 

drum, or pulley by which the motion of the first moving 

power is communicated to any machine appertaining to a 

manufacturing process. 

Machinery and Process. 

Factory Act, (1) For the purposes of the principal Act and this 
1891, c. 37. p^^^ ^j^^ expression " machinery " shall include any driv- 
ing strap or band, and the expression *' process " shall 
include the use of any locomotive. 

Hoists, Prime Movers, Mill-gearing, and Dangerous 

Machinery. 

Factory Acts, With respect to the fencing of machinery in a factory 
1891', Sec. 6 ; ^^e following provisions shall have effect : — 
189s, Sec. 7. ^ij Every hoist or teagle, and every fly-wheel directly 
connected with the steam, or water or other mechanical 
power, whether in the engine-house or not, and every 
part of any water-wheel or engine worked by any such 
power shall be securely fenced ; and 

(2) Every wheel-race not otherwise secured shall be 
securely fenced close to the edge of the wheel-race ; and 

(3) All dangerous parts of the machinery and every 
part of the mill-gearing shall either be securely fenced 
or be in such position or of such construction as to be 
equally safe to every person employed or working in the 
factory as it would be if it were securely fenced ; and 

(4) All fencing shall be constantly maintained in an 
efficient state while the parts required to be fenced are 
in motion or use, except where the parts are under repair 
or under examination in connection with repair, or are 
necessarily exposed for the purpose of cleaning or lubri- 
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eating, or for altering the gearing, or arrangement of 
the parts of the machine. 

A factory in which there is a contravention of this 
section shall be deemed not to be kept in conformity 
with this Act. 

Grinding in Tenement Factories, 

(1) Where grinding is carried on in a tenement factory, Factory Act, 
the owner of the factory shall be responsible for the ^^^' ^^' ^^' 
observance of the regulations set forth in the First 
Schedule to this Act. 

(2) In every such tenement factory it shall be the duty 
of the owner and of the occupier of the factory re- 
spectively to see that such parts of the horsing chains 
and of the hooks to which the chains are attached as 
are supplied by them respectively are kept in efficient 
condition. 

(3) In every tenement factory where grinding or cutlery 
is carried on the owner of the factory shall provide that 
there shall at all times be instantaneous communication 
between each of the rooms in which the work is carried 
on and both the engine-room and the boiler-house. 

(4) A tenement factory in which there is any contra- 
vention of this section shall be deemed not to be kept in 
conformity with the principal Act, but for the purposes 
of any proceeding in respect of a provision for the observ- 
ance of which the owner of the factory is responsible, 
that owner shall be substituted for the occupier of the 
factory. 

(5) This section shall not apply to a textile factory. 

Schedule, 

(1) Boards to fence the shafting and pulleys, locally 
known as drum boards, shall be provided and kept in 
proper repair. 
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(2) Hand rails shall be fixed over the drums and kept 
in proper repair. 

(3) Belt guards, locally known as Scotchmen, shall be 
provided and kept in proper repair. 

(4) Every floor, which is constructed after the com- 
mencement of this Act, shall be so constructed and 
maintained as to facilitate the removal of slush, and all 
necessary shoots, pits, and other conveniences shall be 
provided for facilitating such removal. 

(5) Every grinding-room or hull, which is established 
after the commencement of this Act, shall be so con- 
structed that for the purpose of light grinding there shall 
be a clear space of three feet at least between each pair 
of troughs and for the purpose of heavy grinding there 
shall be a clear space of four feet at least between each 
pair of troughs and six feet at least in front of each 
trough. 

(6) The sides of all drums in every grinding-room or 
hull shall be closely fenced. 

(7) Except in pursuance of a special exemption granted 
by the Secretary of State, no grindstone shall be run 
before any fire-place or in front of another grindstone.^ 

(8) No grindstone erected after the commencement of 
this Act shall be run before any door or other entrance. 

Special Rules for Safety : — 

Factory Act, (1) Where the Secretary of State certifies that in his 
I 91, ec. . Qpjnion any machinery or process or particular descrip- 
tion of manual labour used in a factory or workshop 

^The said regulation shall not apply to the running of any 
grindstone in front of bolster stones used by table-blade grinders, 
and humping and shank stones used by scissors grinders (order 
of Secretary of State, dated 25th October, 1897, granting a special 
exemption). 
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(other than a domestic workshop) is dangerous or 
injurious to health or dangerous to life or limb, either 
generally or in the case of women, children, or any other 
class of persons, or that the provisions for the admission 
of fresh air is not sufficient, or that the quantity of dust 
generated or inhaled in a factory or workshop is dan- 
gerous or injurious to health, the chief inspector may 
serve on the occupier of the factory or workshop a notice 
in writing, either proposing such special rules or requiring 
the adoption of such special measures as appear to the 
chief inspector to be reasonably practicable and to meet 
the necessities of the case. 

(2) Unless within twenty-one days after receipt of the 
notice the occupier serves on the chief inspector a notice 
in writing that he objects to the rules or requirement, 
the rules shall be established, or, as the case may be, the 
requirement shall be observed. 

(3) If the notice of objection suggests any modification 
of the rules or requirement, the Secretary of State shall 
consider the suggestion and may assent thereto with or 
without any further modification which may be agreed on 
between the Secretary of State and the occupier, and 
thereupon the rules shall be established, or, as the case 
may be, the requirement shall be observed, subject to 
such modification. 

(4) If the Secretary of State does not assent to any 
objection or modification suggested as aforesaid by the 
occupier, the matter in diflPerence between the Secretary 
of State and the occupier shall be referred to arbitration 
under this Act, and the date of the receipt of the notice 
of objection by the Secretary of State shall be deemed 
to be the date of the reference, and the rules shall be 
established, or the requisition shall have effect, as settled 
by an award or arbitration. 



300 ACCIDENT IN FACTORIES. 

(5) Any notice under this section may be served by 
post. 

(6) With respect to arbitrations under this Act the 
provisions in the First Schedule to this Act shall have 
eflpect. 

(7) No person shall be precluded by any agreement 
from doing, or be liable under any agreement to any 
penalty or forfeiture for doing, such acts as may be 
necessary in order to comply with the provisions of this 
section. 

Factory Act, (1) If any person who is bound to observe any special 
I 91. • 9« rules established for any factory or workshop under this 
Act acts in contravention of, or fails to comply with, any 
such special rule, he shall be liable on summary convic- 
tion to a fine not exceeding two pounds ; and the occupier 
of the factory or workshop shall also be liable on summary 
conviction to a fine not exceeding ten pounds, unless he 
proves that he had taken all reasonable means, by pub- 
lishing, and to the best of his power enforcing, the rules 
to prevent the contravention or non-compliance. 

(2) A factory or workshop in which there is a contra- 
vention of any requirement made under this Act shall be 
deemed not to be kept in conformity with the principal 
Act. 
Factory Act, (1) After special rules are established under this Act 
1891, Sec. 10. jj^ g^j^y factory or workshop the Secretary of State may 

from time to time propose to the occupier of the factory 
or workshop any amendment of the rules or any new 
rules ; and the provisions of this Act with respect to the 
original rules shall apply to all such amendments and 
new rules in like manner, as nearly as may be, as they 
apply to the original rules. 

(2) The occupier of any factory or workshop in which 
special rules are established may from time to time pro- 
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pose in writing to the chief inspector, with the approval 
of the Secretary of State, any amendment of the rules or 
any new rules, and the provisions of this Act with respect 
to a suggestion of an occupier for modifying the special 
rules proposed by a chief inspector shall apply to all such 
amendments and new rules in like manner, as nearly as 
may be, as they apply to such a suggestion. 

(1) Printed copies of all special rules for the time being Factory Act, 
in force under this Act in any factory or workshop shall ^^^' ^^* ^^' 
be kept posted up in legible characters in conspicuous 

places in the factory or workshop where they may be 
conveniently read by the persons employed. In a factory 
or workshop in Wales or Monmouthshire the rules shall 
be posted up in the Welsh language also. 

(2) A printed copy of all such rules shall be given by 
the occupier to any person affected thereby on his or her 
application. 

(3) If the occupier of any factory or workshop fails to 
comply with any provision of this section he shall be 
liable on summary conviction to a fine not exceeding 
ten pounds. 

(4) Every person who pulls down, injures, or defaces 
any special rules when posted up in pursuance of this Act, 
or any notice posted up in pursuance of the special rules, 
shall be liable on summary conviction to a fine not exceed- 
ing five pounds. 

An Inspector shall, when required, certify a copy which Factory Act, 
is shown to his satisfaction to be a true copy of any ' ^^* ^ ^^' 
special rules for the time being established under this 
Act for any factory or workshop, and a copy so certified 
shall be evidence (but not to the exclusion of other proof) 
of those special rules, and of the fact that they are duly 
established under this Act. 
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SPECIAL RULES FOR SAFETY ALREADY ESTABLISHED. 

The Manufacture of Explosives in which Di-nitro benzole 

is used. 

Under Factory I. No person to be employed without a medical certi- 
8-12/ ^^' * ficate stating that he or she is physically fit for such 
employment. 

I I. An examination of the workers at their work to be 
made at least once a fortnight by a certifying surgeon, 
who shall have power to order temporary suspension or 
total change of work for any persons showing symptoms 
of suffering from the poison, or if after a fair trial he is 
of opinion that any person is by constitution unfit, he 
shall direct that such person shall cease to be employed. 

III. A supply of fresh milk, and of any drug that the 
medical officer may consider desirable, shall be kept 
where the workers in his opinion may require it. 

IV. No meals to be taken in the workrooms. 

V. There shall be provided separate lavatories for men 
and women, with a good supply of hot water, soap, nail 
brushes, and towels, and whenever the skin has come in 
contact with di-nitro-benzole, the part shall be imme- 
diately washed. 

VI. Overall suits and head coverings shall be supplied 
to all workers in shops where di-nitro-benzole is used, 
these suits to be taken off or well brushed before meals 
and before leaving the works, and to be washed at least 
once a week. 

VII. Suitable respirators (capable of being washed), 
folds of linen, or woollen material of open texture, or 
other suitable material, shall be supplied to those workers 
liable to inhale dust, and the wearing of such respirators 
shall be urged where the workers derive benefit from 
their use. 

VIII. Where di-nitro-benzole has to be handled, the 
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hands shall always be protected from direct contact with 
it, either by the use of india-rubber gloves (kept perfectly 
clean, especially in the inner side), or by means of rags, 
which shall be destroyed immediately after use. 

IX. Where di-nitro-benzole is broken by hand, the in- 
strument used shall be a wooden bar, spade, or tool with 
a handle long enough to prevent the worker's face from 
coming into near contact with the material. 

X. In all rooms or sheds in which the process, either 
of purifying, grinding, mixing materials of which di-nitro- 
benzole forms a part, is carried on, efficient ** cowls," 
ventilating shafts, and mechanical ventilating fans shall 
be provided to carry off the dust or fumes generated. 

XI. Drying stoves shall be efficiently ventilated, and, 
where possible, be charged and drawn at fixed times, and 
a free current of air shall be admitted for some time prior 
to the workers entering to draw either a part or the whole 
of the contents. 

XII. In the process of filling cartridges, the material 
shall not be touched by hand, but suitable scoops shall 
be used, and where patent ventilated cartridge filling 
machines are not used, there shall be efficient mechanical 
ventilation arranged in such a manner that the suction 
shall draw the fumes or dust away from and not across 
or over the faces of the workers. 

XIII. A register, in a prescribed form, shall be kept, and 
it shall be the duty of a responsible person named by the 
firm to enter at least once a week, a statement that he 
has personally satisfied himself that each and all of the 
special rules have been observed, or if not, the reasons 
for such non-observance. The surgeon to enter in this 
register the dates of his visits, the results of such visits, 
and any requirement made by him. 

XIV. The ** dipping " rooms to be efficiently ventilated. 
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Chemical Works, 

I. In future every uncovered pot, pan, or other struc- 
ture containing liquid of a dangerous character, shall be 
so constructed as to be at least 3 feet in height above 
the ground or platform. Those already in existence which 
are less than 3 feet in height, or in cases where it is 
proved to the satisfaction of an inspector that a height of 
3 feet is impracticable, shall be securely fenced. 

II. There shall be a clear space round such pots, pans, 
or other structures, or where any junction exists a barrier 
shall be so placed as to prevent passage. 

III. Caustic pots shall be of such Construction that 
there shall be no footing on the top or sides of the brick- 
work, and dome-shaped lids shall be used where possible. 

IV. No unfenced planks or gangways shall be placed 
across open pots, pans, or other structures containing 
liquid of a dangerous character. This rule shall not 
apply to black ash vats where the vats themselves are 
otherwise securely fenced. 

V. Suitable respirators shall be provided for the use 
of the workers in places where poisonous gases or in- 
jurious dust may be inhaled. 

VI. The lighting of all dangerous places shall be made 
thoroughly efficient. 

VII. Every place where caustic soda or caustic potash 
is manufactured shall be supplied with syringes or wash 
bottles, which shall be enclosed in covered boxes fixed 
in convenient places, in the proportion of one to every 
four caustic pots. They shall be of suitable form and 
size, and be kept full of clean water. Similar appliances 
shall be provided wherever, in the opinion of an in- 
spector, they may be desirable. 

VIII. Overalls, kept in a cleanly state, shall be pro- 
vided for all workers in any room where chlorate of 



SAFEGUARDING. 305 

potash or other chlorate is ground. In every such room 
a bath shall be kept ready for immediate use. In every 
chlorate mill, tallow or other suitable lubricant shall be 
used instead of oil. 

IX. Respirators charged with moist oxide of iron or 
other suitable substance, shall be kept in accessible 
places ready for use in cases of emergency arising from 
sulphuretted hydrogen or other poisonous gases. 

X. In salt cake departments suitable measures shall 
be adopted by maintaining a proper draught, and by 
other means to obviate the escape of low-level gases. 

XI. Weldon bleaching powder chambers, after the 
free gas has, as far as may be practicable, been drawn 
off or absorbed by fresh lime, shall, before being opened, 
be tested by the standard recognised under the Alkali 
Act. Such tests shall be duly entered in a register kept 
for the purpose. 

All chambers shall be ventilated, as far as possible, 
when packing is being carried on, by means of open 
doors on opposite sides and openings in the roof, so as 
to allow of a free current of air. 

XII. In cases where the co-operation of the workers 
is required for carrying out the foregoing rules, and 
where such co-operation is not given, the workers shall 
be held liable in accordance with the Factory and Work- 
shop Act, 1891, section 9. 

Bichromate Works. 

I. In future every uncovered pot, pan, or other struct- 
ure containing liquid of a dangerous character shall be 
so constructed as to be at least 3 feet in height above the 
ground or platform. Those already in existence which 
are less than 3 feet in height, or in cases where it is 

proved to the satisfaction of an inspector that a height of 

20 
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3 feet is impracticable, shall be securely fenced. In the 
case of gangways not exceeding 27 inches in width, which 
are hung down from the lip or edge of vessels, where it 
is impracticable, owing to the nature of the operation, to 
lower these to 3 feet, the depth of 20 inches will be con- 
sidered sufficient. 

II. There shall be a clear space round such pots, pans, 
or other structures, or where any junction exists a barrier 
shall be so placed as to prevent passage. 

III. No unfenced planks or gangways shall be placed 
across pots, pans, or other structures containing liquid of 
a dangerous character. 

IV. Respirators suitable for protection of nostrils and 
mouth shall be provided where injurious dust or noxious 
fumes may be inhaled. 

V. The lighting of all dangerous places shall be made 
thoroughly efficient. 

VI. Inasmuch as dust is the principal cause of the 
various evil results to workers in chromium compounds, 
all due means shall be taken to limit in every way the 
formation of dust. 

VII. Gloves or finger stalls of some waterproof material 
shall be provided for the use of females engaged in sorting 
the crystals. 

VIII. Sufficient lavatory accommodation, with hot and 
cold water, soap, nail brushes and towels shall be pro- 
vided. 

IX. In cases where the co-operation of the workers is 
required for carrying out the foregoing rules, and where 
such co-operation is not given, the workers shall be held 
liable in accordance with the Factory and Workshop 
Act, 1891, section 9. 
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The Bottling of Aerated Water, 
Duties of Occupiers, 

I. They shall provide all bottlers with face guards, 
masks, or veils of wire gauze. They shall provide all 
wirers, sighters, and labellers with face guards, masks, 
or veils of wire gauze or goggles. 

II. They shall provide all bottlers with full-length 
gauntlets for both arms. They shall provide all wirers, 
sighters, and labellers, with gauntlets for both arms, 
protecting at least half of the palm and the space be- 
tween the thumb and forefinger. 

III. They shall cause all machines for bottling to be 
so constructed, so placed, or so fenced, as to prevent as 
far as possible, during the operation of filling or corking, 
a fragment of a bursting bottle from striking any bottler, 
wirer, sighter, labeller or washer. 

Duties of Persons Employed, 

IV. All bottlers shall, while at work, wear face guards, 
masks, or veils of wire gauze. All wirers, sighters, and 
labellers, shall, while at work, wear face guards, masks, 
or veils of wire gauze or goggles ; except labellers when 
labelling bottles standing in cases. 

V. All bottlers shall, while at work, wear on both arms, 
full-length gauntlets. All wirers, sighters, and labellers, 
shall, while at work, wear on both arms, gauntlets pro- 
tecting at least half of the palm, and the space between 
the thumb and forefinger ; except labellers when labelling 
bottles standing in cases. 
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SAFE-WORKING. 



Factory Act, 
1878, Sec. 9. 



Factory Act, 
1895, Sec. 8. 



Factory Act, 
1895, Sec. 9. 



Limitations on Employment about Machinery. 

A CHILD shall not be allowed to clean any part of 
the machinery in a factory while the same is in motion 
by the aid of steam, water, or other mechanical power. 

A young person or woman shall not be allowed to clean 
such part of the machinery in a factory as is mill-gearing 
while the same is in motion for the purpose of propelling 
any part of the manufacturing machinery. 

A child, young person, or woman shall not be allowed 
to work between the fixed and traversing part of any 
self-acting machine while the machine is in motion by 
the action of steam, water, or other mechanical power. 

A child, young person, or woman allowed to clean 
or to work in contravention of this section shall be 
deemed to be employed contrary to the provisions of 
this Act. 

The first paragraph of section nine of the principal 
Act (which relates to the cleaning of machinery), shall 
apply, so far as the dangerous parts of machinery 
are concerned, to young persons in like manner as it 
applies to children, and for this purpose such parts of 
the machinery shall, unless the contrary is proved, be 
presumed to be dangerous as are so notified by an 
Inspector to the occupier of the factory. 

(2) A person employed in a factory shall not be al- 
lowed to be in the space between the fixed and the 
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traversing portions of a self-acting machine unless the 
machine is stopped with the traversing portion on the 
outward run, but for the purpose of this provision the 
space in front of a self-acting machine shall not be 
included in the space aforesaid. 

Special Rules restricting Employment, 

(1) Section eight of the Act of 1891 shall extend to Factory Act, 
authorise the making of special rules or requirements ^^^' ^* ^ ' 
prohibiting the employment of, or modifying or limit- 
ing the period of employment for, all or any classes 
of persons in any process or particular description of 
manual labour, which is certified by the Secretary of 
State in pursuance of that section to be dangerous or 
injurious to health or dangerous to life or limb. Pro- 
vided that any special rules or requirements under this 
section, which relate to the employment or period of 
employment of adult workers, shall be laid for forty 
days before both Houses of Parliament before coming 
into operation. 

SAFE-CONSTRUCTION. 

Position of Self-acting Machine. 

(1) In a factory erected after the commencement of Factory Act, 
this Act, the traversing carriage of any self-acting ^^^^' ^' 
machine shall not be allowed to run out within a dis- 
tance of eighteen inches from any fixed structure not 
being part of the machine, if the space over which it so 
runs out is a space over which any person is liable to 
pass, whether in the course of his employment or other- 
wise. 

(3) A factory in which a traversing carriage is allowed 
to run out in contravention of this section shall be 
deemed not to be kept in conformity with the principal 
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Act, and any person allowed to be in the space aforesaid 
in contravention of this section, shall be deemed to be 
employed contrary to the provisions of the principal 
Act. 

Dangerous Machines, 

(1) A court of summary jurisdiction may, on complaint 
by an inspector, and on being satisfied that any machine 
used in a factory or workshop is in such a condition that 
it cannot be used without danger to life or limb, by order 
prohibit the machine from being used, or, if it is capable 
of repair or alteration, from being used until it is duly 
repaired or altered. 

(2) Where a complaint has been made under this 
section the court or a justice may, on application ex 
parte by the inspector, and on receiving evidence that 
the use of any such machine involves imminent danger to 
life, make an interim order prohibiting either absolutely 
or subject to conditions the use of the machine until the 
earliest opportunity for hearing and determining the 
complaint. 

(3) If there is any contravention of an order under 
this section, the person entitled to control the use of the 
machine shall be liable to a fine not exceeding forty 
shillings a day during such contravention. 

Dangerous Factory or Workshop — Escape from Fire, 

(1) Every factory of which the construction is com- 
menced after the first day of January, one thousand eight 
hundred and ninety-two, and in which more than forty 
persons are employed, shall be furnished with a certificate 
from the sanitary authority of the district in which the 
factory is situate that the factory is provided on the 
storeys above the ground floor with such means of escape 
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in case of fire for the persons employed therein as can 
reasonably be required under the circumstances of each 
case, and a factory not so furnished shall be deemed not 
to be kept in conformity with the principal Act, and it 
shall be the duty of the sanitary authority to examine 
every such factory and on being satisfied that the factory 
is so provided to give such a certificate as aforesaid. 

(2) With respect to all factories to which the foregoing 
provisions of this section do not apply and in which more 
than forty persons are employed it shall be the duty of 
the sanitary authority of every district, as soon as may 
be after the passing of this Act, and afterwards from time 
to time, to ascertain whether all such factories within 
their district are provided with such means of escape 
as aforesaid, and, in the case of any factory which is 
not so provided, to serve on the person being within the 
meaning of the Public Health Act, 1875, the owner of 
the factory a notice in writing specifying the measures 
necessary for providing such means of escape as afore- 
said, and requiring him to carry out the same before a 
specified date, and thereupon each owner shall, notwith- 
standing any agreement with the occupier, have power 
to take such steps as are necessary for complying with 
the requirements, and, unless such requirements are 
so complied with, such owner shall be liable to a fine 
not exceeding one pound for every day that such non- 
compliance continues. In case of a difference of opinion 
between the owner of the factory and the sanitary 
authority, the difference shall, on the application of 
either party, be referred to arbitration, and thereupon 
the provisions of the first schedule to this Act shall have 
effect, except that the parties to the arbitration shall be 
the sanitary authority on the one hand and the owner on 
the other, and the award on the arbitration shall be 
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binding on the parties thereto. If the owner alleges that 
the occupier of the factory ought to bear or contribute 
to the expenses of complying with the requirement^ he 
may apply to the County Court having jurisdiction where 
the factory is situate, and thereupon the County Court, 
after hearing the occupier, may make such order as 
appears to the court just and equitable under all the 
circumstances of the case. 
Factory Act, (1) A court of summary jurisdiction may, on complaint 
I 95. • lo. jjy ^^ inspector, and on being satisfied that the provision 
of a movable fire escape or movable fire escapes is 
required for the safety of any of the persons employed 
in a factory or workshop, by order require the occupier 
of the factory or workshop to provide and maintain a 
movable fire escape or movable fire escapes sufficient 
for that purpose. 

(2) While any person employed in a factory or work- 
shop is within the factory or workshop for the purpose 
of employment or meals, the doors of the factory or 
workshop, and of any room therein in which any such 
person is, shall not be locked or bolted or fastened in 
such a manner that they cannot be easily and immedi- 
ately opened from the inside. 

(3) In every factory or workshop the construction of 
which is commenced after the commencement of this 
Act, the doors of each room in which more persons than 
ten are employed, shall, except in the case of sliding 
doors, be constructed so as to open outwards. 

(4) Sub-section one of section seven of the Act of 
1891 shall apply to all workshops the construction of 
which is commenced after the commencement of this 
Act, and in which more than forty persons are employed, 
in like manner as it applies to factories, and sub-section 
two of that section shall apply to all workshops to which 
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the foregoing provision of this sub-section does not apply, 
in like manner as it supplies to factories. 

(5) For the purpose of enforcing the provisions of 
section seven of the Act of 1891 with respect to fire 
escapes, an inspector may give the like notice and take 
the like proceedings as under section four of the principal 
Act and section two of the Act of 1891, and the pro- 
visions of those sections shall apply accordingly. 

(6) If there is any contravention of an order under 
this section the occupier of the factory or workshop 
shall be liable to a fine not exceeding forty shillings a 
day during such contravention, and a factory or workshop 
in which there is a contravention of the requirements of 
this section shall be deemed not to be kept in conformity 
with the principal Act. 

(1) An application to refer, under section seven of the Factory Act, 
Act of 1891, a difiFerence as to a notice by a sanitary ^^^' ^^* "' 
authority or by the London County Council must be 

made within one month after the time when the differ- 
ence arises. 

(2) Where such a difference is referred to arbitration, 
the notice of the sanitary authority or council shall be 
discharged, amended, or confirmed in accordance with 
the award in the arbitration. 

Structural Defects, 

(1) A court of summary jurisdiction may, on complaint Factory Act, 
by an inspector, and on being satisfied that any place ^ ^^' ' ^' 
used as a factory or workshop or as part of a factory or 
workshop is in such a condition that any manufacturing 
process or handicraft carried on therein cannot be so 
carried on without danger to health or to life or limb, by 
order, prohibit the place from being used for the purpose 
of that process Qr handicraft, until such works have been 
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executed as are in the opinion of the court necessary to 
remove the danger. 

(2) Provided that proceedings shall not be taken under 
this section in cases where proceedings might be taken 
by or at the instance of any sanitary authority under the 
provisions of the law relating to public health, unless the 
inspector is authorised to take proceedings in pursuance 
of section one or section two of the Act of 1891. 

(3) If there is any contravention of an order under this 
section the occupier of the place shall be liable to a fine 
not exceeding forty shillings a day during such con- 
travention. 

LIABILITY AND PENALTIES. 

Failure of Occupier to keep premises in conformity with 

Act^ 

Factory Act, If a factory or workshop is not kept in conformity with 
1878, Sec. 81. ^j^jg ^^^^ ^j^g occupier thereof shall be liable to a fine not 

exceeding ten pounds. 

The court of summary jurisdiction, in addition to or 
instead of inflicting such fine, may order certain means 
to be adopted by the occupier, within the time named 
in the order, for the purpose of bringing his factory or 
workshop into conformity with this Act ; the court may, 
upon application, enlarge the time so named, but if, 
after the expiration of the time as originally named or 
enlarged by subsequent order, the order is not complied 
with, the occupier shall be liable to a fine not exceeding 
one pound for every day that such non-compliance con- 
tinues. 

Employment by Occupier contrary to the Act. 

Factory Act, Where a child, young person, or woman is employed 
17, ec. 3, jj^ ^ factory or workshop contrary to the provisions of 
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this Act, the occupier of the factory or workshop shall 
be liable to a fine not exceeding three, or if the offence 
was committed during the night, five pounds for each 
child, young person, or woman so employed ; and where 
a child, young person, or woman is so employed in a 
factory or workshop within the meaning of section sixteen 
of this Act, the occupier shall be liable to a fine not 
exceeding one, or if the offence was committed during 
the night, two pounds for each child, young person, or 
woman so employed. 

A child, young person, or woman who is not allowed 
times for meals and absence from work as required by 
this Act, or during any part of the times allowed for 
meals and absence from work is, in contravention of the 
provisions of this Act, employed in the factory or work- 
shop or allowed to remain in any room, shall be deemed 
to be employed contrary to the provisions of this Act. 

Breach of Safeguarding provisions or Special Rules by 
Occupier where death or bodily injury is caused. 

If any person is killed or suffers any bodily injury in Factory Act, 
consequence of the occupier of a factory (including every an?Factory^* 
laundry, dock, wharf, quay, and warehouse, and any Act, 1895, Sec. 
premises using mechanical power for building purposes) 
having neglected to fence any machinery required by or 
in pursuance of this Act to be securely fenced, or having 
neglected to maintain such fencing, or in consequence of 
the occupier of a factory or workshop having neglected 
to fence any vat, pan, or other structure required by or 
in pursuance of this Act to be securely fenced or having 
neglected to maintain such fencing, the occupier of the 
factory or workshop shall be liable to a fine not exceed- 
ing one hundred pounds, the whole or any part of which 
may be applied for the benefit of the injured person or 
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his family, or otherwise as a Secretary of State deter- 
mines ; 

Provided that the occupier of a factory shall not be 
liable to a fine under this section, if an information 
against him for not fencing the part of the machinery, 
or the vat, pan, or other structure by which the death or 
bodily injury was inflicted, has been heard and dismissed 
previous to the time when the death or bodily injury was 
inflicted. 

Section eighty- two of the principal Act, which provides 
penal compensation to persons injured by neglect to fence 
machinery, shall extend to any death or bodily injury or 
injury to health in consequence of the occupier of a 
factory or workshop having neglected to observe any 
provision of the Factory Acts, or any special rule or 
requirement made in pursuance of the Act of 1891. 
Provided that in the case of injury to health the occupier 
shall not be liable under this section unless the injury was 
caused directly by such neglect. 

Exemption of Occupier from liability on conviction 

of actual oj^ender. 

Where an offence for which the occupier of a factory 
or workshop is liable under this Act to a fine, has in fact 
been committed by some agent, servant, workman, or 
other person, such agent, servant, workman, or other 
person shall be liable to the same fine as if he were the 
occupier. 

Where the occupier of a factory or workshop is charged 
with an offence against this Act, he shall be entitled, upon 
information duly laid by him to have any other person 
whom he charges as the actual offender, brought before 
the Court at the time appointed for hearing the charge ; 
and if, after the commission of the offence has been 
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proved, the occupier of the factory or workshop proves 
to the satisfaction of the Court that he had used due 
diligence to enforce the execution of the Act, and that 
the said other person had committed the offence in 
question without his knowledge, consent, or connivance, 
the said other person shall be summarily convicted of 
such offence, and the occupier shall be exempt from any 
fine. When it is made to appear to the satisfaction of an 
inspector at the time of discovering the offence that the 
occupier of the factory or workshop had used all due 
diligence to enforce the execution of this Act, and also 
by what person such offence had been committed, and 
also that it had been committed without the knowledge, 
consent, or connivance of the occupier and in contra- 
vention of his orders, then the inspector shall proceed 
against the person whom he believes to be the actual 
offender in the first instance, without first proceeding 
against the occupier of the factory or workshop. 

Where, in pursuance of section eighty-seven of the Factory Act, 
principal Act, some person other than the occupier of a ^ ^^' ^' ^°* 
factory or workshop is brought before a Court of Sum- 
mary Jurisdiction, and convicted of an offence with which 
the occupier was charged, that person shall in the dis- 
cretion of the Court be liable to pay any costs incidental 
to the proceeding. 

Liability of Owner instead of Occupier in Tenement 

Factories. 

In this Act, unless the context otherwise requires : — Factory Act, 
(1) The expression ** owner" has the meaning given to ^ ^^' ^^" ^^' 
it by section four of the Public Health Act, 1875. 

(1) Where mechanical power is supplied to different Factory Act, 
parts of the same building occupied by different persons 
for the purpose of any manufacturing process or handi- 
craft in such manner that those parts constitute in law 
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separate factories, the owner (whether or not he is one 
of the persons so in occupation) of the building (which 
building is hereafter in this Act referred to as a tenement 
factory) shall, instead of the occupier, be liable for the 
observance, and punishable for non-observance, of the 
following provisions, namely : — 

(6) Sections five and eighty-two of the principal 
Act, with respect to the fencing of machinery 
in a factory, except so far as those sections 
relate to such parts of the machinery as are 
supplied by the occupier ; 

(3) Sections eight to eleven of the Act of 1891 shall, if 
and as far as in the case of a tenement factory the Sec- 
retary of State by order so directs, apply as if the owner 
of the factory were substituted for the occupier. 

(4) The provisions of this Act with respect to the 
power to make orders in the case of dangerous premises 
shall apply in the case of a tenement factory as if the 
owner were substituted for the occupier. 

(5) Where by or under this section, the owner of a 
tenement factory is substituted for the occupier with 
respect to any provisions of the Factory Acts, any sum- 
mons, notice, or proceeding, which for the purpose of any 
of those provisions is by the said Acts or any of them 
authorised or required to be served on or taken in relation 
to the occupier, is hereby authorised or required (as the 
case may be) to be served on or taken in relation to the 
owner. 

(6) For the purpose of the provisions of this Act with 
respect to tenement factories all buildings situate within 
the same close or curtilage shall be treated as one building. 

(7) This section shall not apply in the case of any 
occupier paying a rent in excess of two hundred pounds 
a year. 
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Cumulative Fines and Minimum Penalties, 

A person shall not be liable in respect of a repetition Factory Act, 
of the same kind of offence from day to day to any larger ^ ' 
amount of fines than the highest fine fixed by this Act for 
the offence, except : — 

(a) Where the repetition of the offence occurs after 

an information has been laid for the previous 
offence ; or 

(b) Where the offence is one of employing two or 

more children, young persons, or women, con- 
trary to the provisions of this Act. 
The fine imposed on a conviction under sections sixty- Factory Act, 
eight, eighty - one, eighty-two, or eighty - three of the ^^^' ^^- ^^* 
principal Act, for any offence in relation to a factory, 
shall, in case of a second or subsequent conviction for the 
same offence within two years from the last conviction 
for that offence, be not less than one pound for each 
offence. 
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tion. Svo., 10s. 6d, 

Place.— The Life of Francis Place, 
1771-1854. By Graham Wallas, 
M.A. with 2 Portraits. Svo., i2J. 

Po-wys.- Passages from the Diaries 
OF Mrs. Philip Lybbe Powys, of 
Hardwick House, Oxon., 1756-1S08. 
Exiited by Emily J. Climenson. With 
2 Pedigrees (Lybbe and Powys) and 
Photogravure Portrait. Svo., i6j. 

RAMAKRlSimA: His Life and 
Sayings. By the Right Hon. F. Max 
Muller. Crown Svo., 5^. 

Reeve. — Memoirs of the Life and 
Correspondence of Henry Reeve, 
C.B., late Editor of the 'Edinburgh 
Review '. By John Knox Laughton, 
M. A. With 2 Portraits. 2 vols. Svo. , 28J. 

Romanes.— The Life and Letters 
OF George John Romanes, M.A., 
LL.D., F.R.S. Written and Edited 
by his Wife. With Portrait and 2 
lUustrations. Cr. Svo., 6s. 

Seebohm.— The Oxford Reformers 
— John Colet, Erasmus and Thomas 
More : a History of their Fellow- Work. 
By Frederic Seebohm. Svo. , 14?. 

Shakespeare.— Outlines of the 
Life of Shakespeare. By J. O. 
Halliwell-Phillipps, With Illustra- 
tions and Facsimiles. 2 vols. Royal Svo., 
2 1 J. 

Shakespeare's True Life. ByjAs. 
Walter. With 500 Illustrations by 
Gerald E. Moira. Imp. Svo., 21J. 

Stanley (Lady). 
The Girlhood of Maria Josepha 
Holroyd (Lady Stanley of Alderly). 
Recorded in Letters of a Hundred 
Years Ago, from 1776-1796. Edited 
by J. H. Adeane. With 6 Portraits. 
Svo., iSj. 
The Early Married Life of Maria 
Josepha, Lady Stanley, from 
1796. Edited by J. H. Adeane. 
With 10 Portraits and 3 Illustrations. 
Svo., iSj. 
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Biography, Personal Memoirs, ftc. — continued. 

Verney. — Memoirs of the Vf.rney 
¥ A}AiL.Y— continued. 



Turgot.— The Life and Writings 
OF Turcot, Comptroller-General of 
France, 1774-1776. Edited for English 
Readers by W. Walker Stephens. 
With Portrait. 8vo., 7J. 6d, 

Verney.— Memoirs of the Verney 
Family. Compiled from the Letters 
and Illustrated by the Portraits at Clay- 
den House. 

Vols. L and IL During the Civil 
War. By Frances Parthenope 
Verney. With 38 Portraits, Wood- 
cats and Facsimile. Royal Bvo., 425. 



Vol in. During the Common- 
wealth. 1650-1660. By Margaret 
M. Verney. With 10 Portraits, &c. 
Royal Bvo. , au. 

Vol. IV. From the Restoration to 
the Revolution. 1660 to 1696. 
By Margaret M. Verney. With 
Portraits. Royal 8vo. , 21J. 

Wellington.— Life of the Duke of 
Wellington. By the Rev. G. R. 
Gleig, M. a. Crown Bvo. , 35. 6d, 



Travel and Adventare, the Colonies, &c. 



Arnold. — Seas and Lands. By Sir 
Edwin Arnold. With 71 Illustrations. 
Crown 8vo. , 3^. 6d. 

Baker (SirS. W.). 
Eight Years in Ceylon. With 6 

Illustrations. Crown Bvo. , 3J. 6d. 
The Rifle and the Hound in Cey- 
lon. With 6 Illustrations. Cr. Bvo. , 
y, 6d. 

Ball (John). 
The Alpine Guide. Reconstructed 
and Revised on behalf of the Alpine 
Club, by W. A. B. Coolidge. 
Vol. I. The Western Alps; The 
Alpine Region, South of the Rhone 
Valley, from the Col de Tenda to the 
Simplon Pass. With 9 New and 
Revised Maps. Crown Bvo. , i2J. net. 
Hints and Notes, Practical and 
Scientific, for Travellers in 
the Alps : being a Revision of the 
General Introduction to the 'Alpine 
Guide'. Crown Bvo., y. net. 

Bent. — The Ruined Cities of Mash- 
ONALAND : being a Record of Excava* 
tion and Exploration in 1891. By J* 
Theodore Bent. With 117 Illustra- 
tions. Crown Bvo. , y. 6d. 

BicknelL— Travel and Adventure 
IN Northern Queensland. By 
Arthur C. Bicknelu With 24 Plates 
and 22 Illustrations in the Text. Bvo., 

ly. 

Brassey.— Voyages and Travels of 
Lord Brassey, K.C.B., D.C.L., 1862- 
1894. Arranged and Edited by Captain 
S. Eardley-Wilmot. 2 vols. Cr. 
8vo., lor. 



Brassey (The late Lady). 

A Voyage in the ' Sunbeam ' ; Our 
Home on the Ocean for Eleven 
Months. 

Cabinet Edition. With Map and 66 
Illustrations. Crown Bvo., js. 6d. 

* Silver Library* Edition. With 66 
Illustrations. Crown Bvo., y. 6d. 

Popular Edition. With 60 Illustra- 
tions. 4to., 6d. sewed, is. cloth. 

School Edition. With 37 Illustrations. 
Fcp., 2j.cloth, or 3r. white parchment. 

Sunshine and Storm in the East. 

Cabinet Edition. With 2 Maps and 
114 Illustrations. Crown Bvo., 7j.6</. 

Popular Edition. With 103 Illustra- 
tions. 4to. , 6d. sewed, is. cloth. 

In the Trades, the Tropics, and 
the • Roaring Forties *. 

Cabinet Edition. With Map and 220 
Illustrations. Crown Bvo., js. 6d. 

Brcwning.—A Girl's Wanderings 
IN Hungary. By H. Ellen Brown- 
ing. With Map and 20 Illustrations. 
Crown Bvo. , y. 6d. 

Churchill. — The Story of the 
Malakand Field Force, 1897. By 
Winston Spencer Churchill. With 
6 Maps and Plans. Cr. Bvo. , 3^. 6d. 

Froude (James A.). 

Oceana : or England and her Colonies. 
With 9 Illustrations. Crown Bvo., 
3J. 6d. 

The English in the West Indies : 
or, the Bow of Ulysses. With 9 Illus- 
trations. Cr. Bvo. , 2j. bds. , 2j. 6d. cl. 
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TraYel and Adventure, the Colonies, &c. — contintied, 

Ho'witt.— Visits to Remarkable 
Places, Old Halls. Battle-Fields, 
Scenes, illustrative of Striking Passages 
in English History and Poetry. By 
William Howitt. With 80 Illustra- 
tions. Crown Bvo., 3J. dd. 

Knight (E. F.). 

The Cruise of the ' Alerte ' : the 
Narrative of a Search for Treasure on 
the Desert Island of Trinidad. With 
2 Maps and 23 Illustrations. Crown 
Bvo., y. dd. 

Where Three Empires Meet : a Nar- 
rative of Recent Travel in Kashmir, 
Western Tibet, Baltistan, Ladak, 
Gilgit, and the adjoining Countries. 
With a Map and 54 Illustrations. 
Cr. Bvo., y. 6d, 

The •Falcon' on the Baltic: a 
Voyage from London to Copenhagen 
in a Three-Tonner. With 10 Full- 
page Illustrations. Cr. Bvo., y. 6d. 

Ijees. — Peaks and Pines : another 
Norway Book. By J. A. Lees. With 63 
Illustrations and Photographs Cr, Bvo. , 
6s. 

Lees and Clutterbuck.— B. C. 1887 : 
A Ramble in British Columbia. By 
J. A. Lees and W. J. Clutterbuck. 
With Map and 75 Illustrations. Cr. 8vo., 

y-6d. 

Macdonald. — The Gold Coast : 
Past and Present. By George 
Macdonald. With 32 Illustrations. 
Crown 8vo. , 7s. 6d, 



Nansen. — The First Crossing of 
Greenland. By Fridtjof Nansen. 
With 143 Illustrations and a Map. Cr. 
Bvo., y. 6d. 

Phillips.— South African Recol- 
lections. By Florence Phillips 
(Mrs. Lionel Phillips). With 37 Il- 
lustrations. Bvo. , ys. 6d. 

Smith. — Climbing in the British 
Isles. By W. P. Haskett Smith. 
With Illustrations by Ellis Carr, and 
Numerous Plans. 
Part I. England. i6mo., 3J. td. 
Part II. Wales and Ireland. 
i6mo., y. 6d. 

Stephen. — The Playground of 
Europe (The Alps). By Leslie 
Stephen. With 4 Illustrations. Crown 
Bvo., y. 6d. 

THREE IN NORWAY. By Two of 
Them. With a Map and 59 Illustra- 
tions. Cr. Bvo. , 2J. boards, ar. 6d. cloth. 

Tyndall (John). 
The Glaciers of the Alps : being a 
Narrative of Excursions and Ascents. 
An Account of the Origin and Pheno- 
mena of Glaciers, and an Exposition 
of the Physical Principles to which 
they are related. With 61 Illustra- 
tions. Crown Bvo. , dr. 6d, net 

Hours of Exercise in the Alps. 
With 7 Illustrations. Cr. Bvo., dr. 6d. 
net 

Vivian.— Servia : the Poor Man's 
Paradise. By Herbert Vivian, M. A. , 
Officer of the Royal Order of Takovo. 
With Map and Portrait of King Alex- 
ander. Bvo. , 15J. 



Sport and Pastime. 
THE BADMINTON LIBRARY. 

Edited by HIS GRACE THE DUKE OF BEAUFORT, K.G., and 

A. E. T. WATSON. 
Complete in 28 Volumes. Crown Bvo. > Price 10s, 6d. each Volume, Cloth. 

*^* The Volumes €re also issued half-bound in Leather, with gilt top. The price can 

he had from all Booksellers, 



ARCHERY. By C. J. Longman and 
Col. H. Walrond. With Contribu- 
tions by Miss Legh, Viscount Dillon, 
&c. With 2 Maps, 23 Plates, and 172 
Illustrations in the Text. Crown Bvo. , 
I05. 6^. 



ATHLETICS. By Montague Shear- 
man. With Chapters on Athletics at 
School by W. Beacher Thomas ; Ath- 
letic Sports in America by C. H. Sher- 
RILL ; a Contribution on Paper-chasing 
by W. Rye, and an Introduction by Sir 
Richard Webster, Q.C. , M. P. With 
12 Plates and 37 Illustrations in the Text, 
Crown Bvo. , loy. dd. 
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Sport and Pastime — continued, 
THE BADMINTON \A\^^K^X-continued. 



BIG GAME SHOOTING. By Clive 

Phillipps-Wollky. 

Vol. I. Africa and America. With 
Contributions by Sir Samuel W. 
Baker, W. C. Oswell, F. C. 
Selous, &c. With 20 Plates and 
57 Illustrations in the Text. Crown 
8vo., loj. dd. 

Vol. II. Europe, Asia, and the 
Arctic Regions. With Contributions 
by Lieut.-Colonel R. Heber Percy, 
Major Algernon C. Heber Percy, 
&c. With 17 Plates and 56 Illus- 
trations in the Text. Crown 8vo., 
\os. 6d. 

BILLIARDS. By Major W.Broadfoot, 
R.E. With Contributions by A. H. 
Boyd, Sydenham Dixon, W. J. 
Ford, &c. With n Plates, 19 Illus- 
trations in the Text, and numerous 
Diagrams. Crown 8vo. , lar. 6d. 

COURSING AND FALCONRY. By 
Harding Cox, Charles Richard- 
son, and the Hon. Gerald Lascelles. 
With 20 Plates and 55 Illustrations in 
the Text. Crown 8vo. , 10s. 6d. 

CRICKET. By A. G. Steel, and the 
Hon. R. H. Lyttelton. With Con- 
tributions by Andrew Lang, W. G. 
Grace, F. Gale, &c. With 13 Plates 
and 52 Illustrations in the Text. Crown 
8vo. , loj. 6d. 

CYCLING. By the Earl of Albe- 
marle, and G. Lacy Hillier. With 
19 Plates and 44 Illustrations in the 
Text. Crown 8vo. , loj. 6d. 

DANCING. By Mrs. Lilly Grove, 
F. R. G. S. With Contributions by Miss 
Middleton, The Hon. Mrs. Army- 
tage, &c. With Musical Examples, 
and 38 Full-page Plates and 93 Illus- 
trations in the Text. Cr. 8vo., lar. 6d. 

DRIVING. By His Grace the Duke of 
Beaufort, K..G. With Contributions 
by A. E. T. Watson, the Earl of 
Onslow, &c. With 12 Plates and 54 
Illustrations in the Text. Crown 8vo., 
loj. 6d. 

FENCING, BOXING, AND WREST- 
LING. By Walter H. Pollock, 
F. C. Grove, C. Prevost, E. B. 
Mitchell, and Walter Armstrong. 
With 18 Plates and 24 Illustrations in 
the Text. Crown 8va , loj. 6d. 



FISHING. By H. Cholmondelky-Pen- 

NELL. 

Vol. I. Salmon and Trout. W'.tn 
Contributions by H. R. Francis, 
Major John P. Traherne, &c. 
With 9 Plates and numerous Illustra- 
tions of Tackle, &c. Crown 8vo., 
loj. 6d. 

Vol. II. Pike and other Coarse 
Fish. With Contributions by the 
Marquis of Exeter, William 
Senior, G. Christopher Davis, 
&c. With 7 Plates and numerous 
Illustrations of Tackle, &c. Crown 
8vo., loj. 6d. 

FOOTBALL. By Montague Shear- 
man, W. J. Oakley, G. O. Smith. 
Frank Mitchell, &c. With 19 Plates 
and 35 Illustrations in the Text. Cr. 
8vo., lar. 6d, 

GOLF. By Horace G. Hutchinson. 
With Contributions by the Rt. Hon. A. 
J. Balfour, M.P., Sir Walter 
Simpson, Bart., Andrew Lang, &c. 
With 32 Plates and 57 Illustrations in 
the Text. Cr. 8vo., loj. 6d. 

H UNTING. By His Grace the Duke of 
Beaufort K.G., and Mowbray 
Morris. With Contributions by the 
Earl of Suffolk and Berkshire, 
Rev. E. W. L. Da VIES, G. H. Long- 
man, &c. With 5 Plates and 54 Illus- 
trations in the Text. Crown 8vo., 
10s. 6d, 

MOUNTAINEERING. By C. T.Dent. 
With Contributions by Sir W. M. Con- 
way, D. W. Freshfield, C. E. Ma- 
thews, &c. With 13 Plates and 95 
Illustrations in the Text. Crown 8vo., 
10s. 6d. 

POETRY OF SPORT (THE). —Selected 
by Hedley Peek. With a Chapter on 
Classical Allusions to Sport by Andrew 
Lang, and a Special Preface to the 
Badminton Library by A. E. T. Wat- 
son. With 32 Plates and 74 Illustra- 
tions in the Text. Crown 8vo. , lar. 6d, 

RACING AND STEEPLE-CHASING. 
By the Earl of Suffolk and Berk- 
shire, W. G. Craven, the Hon. F. 
Lawley, Arthur Coventry, and 
A. E. T. Watson. With Frontispiece 
and 56 Illustrations in the Text. Crown 
8vo., lof. 6d, 
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and Pastime — continued. 
THE BADMINTON lA^'&KSX— continued. 



RIDING AND POLO. By CapUin 
ROBERT Weir, J. Moray Brown, 
T. F. Dale, the Duke op Beaufort, 
the Earl of Suffolk and Berk- 
shire, &c With i8 Plates and 41 
Illustrations In the Text. Crown 8vo., 
loj. 6^. 

ROWING. By R. P. P. RowE and C. 
M. Pitman. With Chapters on Steer- 
ing by C. P. Serocold, and F. C. 
Begg ; Metropolitan Rowing by S. Le 
Blanc Smith ; and on PUNTING by 
P. W. Squire. With 75 Illustrations. 
Crown 8vo., ioj. dd. 

SEA FISHING. By John Bickerdyke, 
Sir H. W. Gore-Booth, Alfred C. 
Harmsworth, and W. Senior. With 
22 Full-page Plates and 175 Illustra- 
tions in the Text. Crown 8vo., lor. 6rf. 

SHOOTING. 

Vol. I. Field and Covert. By Lord 
WALSiNGHAMandSir Ralph Payne- 
Gallwey, Bart. With Contribu- 
tions by the Hon. Gerald Las- 
CELLES and A. J. Stuart-Wortley. 
With II Plates and 94 Illustrations 
in the Text. Crown 8vo. , ioj. dd. 

Vol. II. Moor and Marsh. By Lord 
Walsingh am and Sir Ralph Payne- 
Gallwey, Bart. With Contributions 
by Lord Lovat and Lord Charles 
Lennox Kerr. With 8 Plates and 
57 Illustrations in the Text. Crown 
8vo., lor. dd. 



SKATING, CURLING, TOBOGGAN- 
ING. By J. M. Heathcote, C. G. 
Tebbutt, T. Maxwell With am. 
Rev. John Kerr, Ormond Hake, 
Henry A. Buck, &c. With 12 Plates 
and 272 Illustrations in the Text. Cr. 
8vo., \os 6d. 
SWIMMING, By Archibald Sinclair 
and William Henry, Hon. Sees of 
the Life-Saving Society. With 13 Plates 
and 106 Illustrations in the Text. Cr. 
8vo., 10s, 6d. 
TENNIS, LAWN TENNIS, RAC- 
KETS, AND FIVES. By J. M. and 
C. G. Heathcote, E. O Pleydell- 
BouvERiE, and A. C. Ainger. With 
Contributions by the Hon. A. Lyttel- 
TON, W. C. Marshall, Miss L. Dod, 
&C. With 12 Plates and 67 Illustra- 
tions in the Text. Crown 8vo., lor. 6d. 
YACHTING. 
Vol. I. Cruising, Construction op 
Yachts, Yacht Racing Rules, 
Fitting-out, &c. By Sir Edward 
Sullivan, Bart., The Earl of 
Pembroke, Lord Brassey, K.C.B., 
C. E. Seth-Smith, C.B., G. L. 
Watson, R. T. Pritchett, E. F. 
Knight, &c. With 21 Plates and 
93 Illustrations in the Text. Crown 
8vo., lOJ. 6d. 
Vol. II. Yacht Clubs, Yachting in 
America and the Colonies, Yacht 
Racing, &c. By R. T. Pritchett, 
The Marquis of Dufferin and 
AvA, K.P., The Earl of Onslow, 
James McFerran, &c. With 35 
Plates and 160 Illustrations in the 
Text. Crown 8vo., lor. 6d. 



Fur, Feather and Fin Series. 

Edited by A. E. T. Watson. 

Crown 8vo. , price $s. each Volume. 

* ^* The Volumes are also issued half-bound in Leather^ uuith gilt top. The price can 

be had from all Booksellers. 



THE PARTRIDGE. Natural History, 
by the Rev. H. A. Macpherson; 
Shooting, by A. J. Stuart-Wortley ; 
Cookery, by George Saintsbury. 
With II Illustrations and various Dia- 
grams in the Text. Crown 8vo. , 5J. 

THE GROUSE. Natural History, by the 
Rev. H. A. Macpherson; Shootings 
by A. J. Stuart-Wortley; Cookery, 
by George Saintsbury. With 13 
Illustrations and various Diagrams 
in the Text. Crown 8vo. , 5J. 



THE PHEASANT. Natural History, by 
the Rev. H. A. Macpherson ; Shooting, 
by A. J. Stuart-Wortley; Cookety, 
by Alexander InnesShand. With 10 
Illustrations and various Diagrams. 
Crown 8vo. , $s. 

THE HARE. Natural History, by the 
Rev. H. A. Macpherson; Shootings 
by the Hon. Gerald Lascelles; 
Coursing, by Charles Richardson; 
Hunting, by J. S. GIBBONS and G. H. 
Longman ; Cookery, by Col. Kenney 
Herbert. With 9 lUus. Cr. 8vo., 55. 
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Sport and FBLBtime— continued, 

FEATHER AND FiN SERIES— continued. 

THE SALMON. By the Hon. A. E. 
Gathornk-Hardy. With Chapters on 
the Law of Salmon- Fishing by Claud 
Douglas Pennant ; Cookery, by 
Alexander Innes Shand. With 8 
Illustrations. Crown 8vo., y. 



Fur, 

RED DEER Natural History, by 
the Rev. H. A. Macpherson ; Deer 
Stalking by Cameron of Lochiel. 
Stag Hunting, by Viscount Ebring- 
TON ; Cookery, by Alexander Innes 
Shand. With lo Illustrations. Crovm 
Bvo., 5^. 

THE RABBIT. By James Edmund 
Harting. With a Chapter on Cookery 
by Alexander Innes Shand. With 
lo Illustrations. Crown Bvo. , sj. 

WILDFOWL. By the Hon. John 
Scott Montagu. With Illustrations, 
&c. [/« preparation. 



THE TROUT. By the Marquess of 
Granby. With Chapters on Breeding 
of Trout by Col. H. Custance ; and 
Cookery, by Alexander Innes 
Shand. With 12 Illustrations. Crown 
8vo., 5x. 



Andr^. — Colonel Bogey's Sketch- 
book. Comprising an Eccentric Col- 
lection of Scribbles and Scratches found 
in disused Lockers and swept up in the 
Pavilion, together with sundry Aftei'- 
Dinner Sayings of the Colonel. By R. 
Andrb, West Herts Golf Club. 
Oblong 4to., 2J. 6^ 

Blackburne. — Mr. Blackburne's 
Games at Chess. Selected, Anno- 
tated and Arranged by Himself. Edited, 
with a Biographical Sketch and a brief 
History of Blindfold Chess, by P. 
Anderson Graham 8vo. , js. 6d. net. 

DEAD SHOT (THE) : or. Sportsman's 
Complete Guide. Being a Treatise on 
the Use of the Gun, with Rudimentary 
and Finishing Lessons in the Art of 
Shooting Game of all kinds. Also 

* Game-driving, Wildfowl and Pigeon- 
shooting, Dog-breaking, etc. By Marks- 
man. With numerous Illustrations. 
Crown 8vo. , 10s. 6d. 

Ellis.— Chess Sparks ; or. Short and 
Bright Games of Chess. Collected and 
Arranged by J. H. Ellis, M.A. 8vo., 
/\s. 6d. 

Polkard. — The Wild-Fowler: A 
Treatise on Fowling, Ancient and 
Modern ; descriptive also of Decoys 
and Flight-ponds, Wild-fowl Shooting, 
Gunning-pimts, Shooting-yachts, &c. 
Also Fowling in the Fens and in Foreign 
Countries, Rock-fowling, &c., &c,, by 
H. C. Folkard. With 13 Engravings 
on Steel, and several Woodcuts. 8vo., 
1 2 J. 6d. 

Ford.— The Theory and Practice of 
Archery. By Horace Ford. New 
Edition, thoroughly Revised and Re- 
written by W. Butt, M.A. With a Pre- 
face by C I. Longman, M.A. 8vo.,i4J. 



Francis.— A Book on Angling: or, 
Treatise on the Art of Fishing in every 
Branch; including full Illustrated List 
of Salmon Flies. By Francis Francis. 
With Portrait and Coloured Plates. 
Crown 8vo., 15J. 

Q-ibson.— Tobogganing on Crooked 
Runs. By the Hon. Harry Gibson. 
With Contributions by F. de B. Strick- 
land and 'Lady-Tobogganer'. With 
40 Illustrations. Crown 8vo. , dr. 

Q-raham.— Country Pastimes for 
Boys. By P. Anderson Graham. 
With 25a Illustrations from Drawmgs 
and Photographs. Crown 8vo. , y. 6d. 

Hutchinson.— The Book of Golf 
and Golfers. By Horace G. Hut- 
chinson. With Contributions by Miss 
Amy Pascoe, H. H. Hilton, J. H. 
Taylor, H. J. Whigham, and Messrs. 
Sutton & Sons. With 71 Portraits, 
&c. Medium 8vo., i8j. net. 

Lang.— Angling Sketches. By An- 
drew Lang. With 20 Illustrations. 
Crown 8vo. , 3J. 6d. 

Lillie.— Croquet : its History, Rules, 
and Secrets. By Arthur Lillie, 
Champion Grand National Croquet 
Club, 1872 ; Winner of the ' All-Comers' 
Championship,' Maidstone, 1896. With 
4 Full-page Illustrations by Lucien 
Davis, 15 Illustrations in the Text, and 
27 Diagrams. Crown 8vo. , 6s. 

Ii on gman.— Chess Openings. By 
Frederick W. Longman. Fcp. 8vo., 
2s. 6d. 

Madden.— The Diary of Master 
William Silence : A Study of Shake- 
speare and of Elizabethan Sport. By 
the Right Hon. D. H. Madden, Vice- 
Chancellor of the University of Dublin* 
8vo., i6j. 
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Maskelyne.— Sharps and Flats : a 
Complete Revelation of the Secrets of 
Cheating at Games of Chance and Skill. 
By John Nkvil Maskelyne, of the 
Egyption HalL With 63 Illustrations. 
Crown 8vo., dr. 

Moffat. — Crickety Cricket: Rhymes 
and Parodies. By Douglas Moffat. 
with Frontispiece by Sir Frank Lock- 
wood, Q.C., M.P., and 53 Illustrations 
by the Author. Crown 8vo., 2j. dd. 

Park.— The Game of Golf. By 
William Park, Junr., Champion 
Golfer. 1887-89. With 17 Plates and 26 
Illustrations in the Text. Cr. 8vo. . 7/. td. 

Payne-Gallwey (Sir Ralph, Bart.). 
Letters to Young Shooters (First 
Series). On the Choice and Useof a Gun. 
With 41 Illustrations. Cr. 8vo., 75. 6^. 

Letters to Young Shooters (Second 
Series). On the Production, Preserva- 
tion, and Killing of Game. With Direc- 
tions in Shooting Wood-Pigeons and 
Breaking-in Retrievers, With Por- 
trait and 103 Illustrations. Crown 
8vo., I2J. dd. 

Letters to Young Shooters (Third 
Series). Comprising a Short Natural 
History of the Wildfowl that are Rare 
or Common to the British Islands, 
with Complete Directions in Shooting 
Wildfowl on the Coast and Inland. 
With 300 Illustrations. Cr. 8vo. , i8j. 



Pole. — The Theory of the Modern 
Scientific ^ame of Whist. By 
William Pole,F.R.S. Fcp.8vo.,2j. td. 

Proctor.— How to Play Whist : 
WITH the Laws and Etiquette of 
Whist. By Richard A. Proctor. 
Crown 8vo. , y. 6d. 

Ribblesdale.— The Queen's Hounds 
AND Stag-Hunting Recollections. 
By Lord Ribblesdale, Master of the 
Buckhounds, 1892-95. With Introduc- 
tory Chapter on the Hereditary Master- 
ship by E. Burrows. With 24 Plates and 
35 Illustrations in the Text. 8vo. , 25J. 

Ronalda.— The Fly-Fisher's Ento- 
mology. By Alfred Ronalds. With 
20 Coloured Plates. 8vo. , 14s. 

Watson.— Racing and 'Chasing : a 
Collection of Sporting Stories. By 
Alfred E. T. Watson, Editor of the 
' Badmington Magazine*. With 16 
Plates and 36 Illustrations in the Text. 
Crown 8vo. , 7s. 6d. 

Wilcocks. The Sea Fisherman ; Coni- 

E rising the Chief Methods of Hook and 
.ine Fishing in the British and other 
Seas, and Remarks on Nets, Boats, and 
Boating. By J. C.WiLCOCKS. Illustrated. 
Crown 8vo. , 6s. 



Yeterinary Hedioine, &o. 



steel (John Henry, F.R.C.V.S., 
F.Z.S., A.V.D.), late Professor of 
Veterinary Science and Principal of 
Bombay Veterinary College. 
A Treatise on the Diseases of the 
Dog : being a Manual of Canine Pa- 
thology. Especially adapted for the 
use of Veterinary Practitioners and 
Students. With 88 lUus. 8vo., loy. 6d. 
A Treatise on the Diseases of 
THE Ox : being a Manual of Bovine 
Pathology. Especially adapted for 
the use of Veterinary Practitioners 
and Students. With 2 Plates and 117 
Woodcuts. 8vo., I5J. 
A Treatise on the Diseases of the 
Sheep : being a Manual of Ovine 
Pathology for the use of Veterinary 
Practitioners and Students. With 
Coloured Plate and 99 Woodcuts. 

8V0., I2J. 

Outlines of Equine Anatomy: a 
Manual for the use of Veterinary 
Students in the Dissecting Room. 
Crown 8vo. , js. 6d, 



Pitz wygrain.~HoRSEs and Stables. 
By Major-General Sir F. Fitzwygram, 
Bart. With 56 pages of Illustrations. 
8vo., 2j. 6d. net. 

Schreiner. — The Angora Goat 
(published under the auspices of the 
South African Angora Goat Breeders' 
Association), and a Paper on the Ostrich 
(reprinted from the Zoologist for 
March, 1897). With 26 Illustrations. 
By S. C. Cronwright Schreiner. 
8vo., lor. dd. 

* Stonehenge.'— The Dog in Health 
and Disease. By 'Stonehenge'. 
With 78 Wood Engravings. 8vo. , 75. td. 

Youatt (William). 

The Horse. Revised and enlarged. By 
W. Watson, M.R.C.V.S. With 52 
Wood Engravings. 8vo. , 75. 6</. 

The Dog. Revised and enlarged. With 
33 Wood Engravings. 8vo. , 6j, 
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Mental, Moral, and Politioal Philosophy. 

LOGIC, RHETORIC, PSYCHOLOGY, &'c. 



A.bbott.— The Elements of Logic. By 
T. K. Abbott, B.D. i2mo., 3^. 

Aristotle. 

The Ethics: Greek Text, Illustrated 
with Essay and Notes. By Sir Alex- 
ander Grant, Bart. 2 vols. 8vo.,32J. 

An Introduction to Aristotle's 
Ethics. Books I. -IV. (Book X. c. 
vi.-ix. in an Appendix.) With a con- 
tinuous Analysis and Notes. By the 
Rev. E. Moore, D.D. Cr. 8vo., 
loj. 6d. 

Bacon (Francis). 

Complete Works. Edited by R. L. 

Ellis, James Spedding, and D. D. 

Heath. 7 vols. 8vo. , £s ly. td. 
Letters and Life, including all his 

occasional Works. Edited by James 

Spedding. 7 vols. 8vo., £^ 45. 
The Essays': with Annotations. By 

Richard Whately, D.D. 8vo., 

loj. 6fl?. 
The Essays: Edited, with Notes. By 

F. Storr and C. H. Gibson. Cr. 

8vo., 3J. (id. 
The EisSAYS. With Introduction, Notes, 

and Index. By E. A. Abbott, D.D. 

2 vols. Fcp 8vo. , dr. The Text and 

Index only, without Introduction and 

Notes, in One Volume. Fcp. 8vo., 

2J. 6tf. 

Bain (Alexander). 

Mental Science. Crown 8vo. , ts. 6d. 
Moral Science. Crown 8vo. , 4s. 6d. 
The ttoo works as above can be had in one 
volume, price 10s. 6d. 
Senses and the Intellect. 8vo. , 155. 
Emotions and the Will. 8vo., 15J. 
Logic, Deductive and Inductive. 

Part I., 4s. Part II., 6^. 6d. 
Practical Essays. Crown 8vo., 2s. 

Bray.— The Philosophy of Neces- 
sity ; or Law in • Mind as in Matter. 
By Charles Bray. Crown 8vo., y. 

Crozier (John Beattie). 
History of Intellectual Develop- 
ment : on the Lines of Modern Evolu- 
tion. 

Vol. I. Greek and Hindoo Thought ; 
Graeco- Roman Paganism; Judaism ; 
and Christianity down to the Closing 
of the Schools of Athens by Justi- 
nian, 529 A.D. 8vo., 145. 



Crozier (John Beattie)— continued. 
Civilisation and Progress; being 
the Outlines of a New System of 
Political, Religious and Social Philo- 
sophy. 8vo., 14J. 

Davidson.— The Logic of Defini- 
tion, Explained and Applied. By 
William L. Davidson, M.A. Crown 
8vo., 6s. 

Green (Thomas Hill). The Works of. 

Edited by R. L. Nettleship. 

Vols. I. and II. Philosophical Works. 
8vo., 16s. each. 

Vol. III. Miscellanies. With Index to 
the three Volumes, and Memoir. 8vo. , 
21J. 

Lectures on the Principles of 
Political Obligation. With Pre- 
face by Bernard Bosanquet. 8vo. , 

Hodgson (Shadworth H.). 

Time and Space: a Metaphysical 
Essay. 8vo., i6j. 

The Theory of Practice • an Ethical 
Inquiry. 2 vols. 8vo. , 24s. 

The Philosophy of Reflection. 2 
vols. 8vo., 21S, 

The Metaphysic of Experience. 
Book I. General Analysis of Experi- 
ence. Book II. Positive Science. Book 
III. Analysis of Conscious Action. 
Book IV. The Real Universe. 4 vols. 
8vo. , 36J. net. 

Hume. — The Philosophical Works 
OF David Hume. Edited by T. H. 
Green and T. H. Grose. 4 vols. 8vo. , 
28J. Or separately. Essays. 2 vols. 
14;. Treatise of Human Nature. 2 
vols. 14s. 

James. — The Will to Believe, and 
other Essays in Popular Philosophy. 
By William James, M.D., LL.D., &c. 
Crown 8vo. , 7s. 6d. 

Ju8tinian.—THE Institutes of Jus- 
tinian: Latin Text, chiefly that of 
Huschke, with Enghsh Introduction, 
Translation, Notes, and Summary. By 
Thomas C. Sandars, M.A. 8vo., iSs. 

Kant (Immanuel). 

Critique of Practical Reason, and 

Other Works on the Theory of 

Ethics. TranslatedbyT. K.Abbott, 

B.D. With Memoir. 8vo., 12s. 6d. 
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Mental, Moral and Politioal Philosophy — continued. 



Kant (Immanuel) — continued. 

Fundamental Principles op the 
Metaphysic op Ethics. Trans- 
lated by T. K. Abbott, B.D. Crown 
8vo. , 3J. 

Introduction to Logic, and his 
Essay on the Mistaken Subtilty 
OP the Four Figures. Translated 
by T. K. Abbott. 8vo. , 6s. 

Killick.— Handbook to Mill's Sys- 
tem OP Logic. By Rev. A. H. Kil- 
LICK, M.A. Crown 8vo., y. 6rf. 

Iiadd (George Trumbull). 

A Theory op Reality : an E^ssay in 
Metaphysical System upon the Basis 
of Human Cognitive Experience. 
Bvo., i8j. 

Elements op Physiological Psy- 
chology. SVO., 2W. 

Outlines op Descriptive Psycho- 
logy : a Text-Book of Mental Science 
for Collies and Normal Schools. 

SvO., I2J. 

Outlines op Physiological Psy- 
chology. BVO., I2J. 

Primer op Psychology. Crown Svo., 
5^ . 6d. 

Lecky.— The Map op Life : Conduct 
and Character. By William 
Edward Hartpole Lecky. Svo., 
lor. 6d. 

Iiutoslawski.— The Origin and 
Growth of Plato's Logic. With an 
Account of Plato's Style and of the 
Chronology of his Writings. By WiN- 

CENTY LUTOSLA WSKI. 8vO. , 2IJ. 

Max MtiUer (F.). 

The Science op Thought. 8vo. , 2ij. 

The Six Systems of Indian Phil- 
osophy. 8vo., i8j. 

MiU. — Analysis op the Phenomena 
OF THE Human Mind. By James 
Mill. 2 vols. 8vo. , 28j. 

Mill (John Stuart). 

A System of Logic. Cr. 8vo. , y. 6d. 

On Liberty. Cr. 8vo. , is. /\d. 

Considerations ON Representative 
Government. Crown 8vo., 2j. 

Utilitarianism. 8vo., 2j. 6d. 



Mill (John Stjj art)— continued. 

Examination of Sir William 
Hamilton's Philosophy. 8vo., i6j. 

Nature, the Utility of Religion, 
AND Theism. Three Essays. 8vo. , y. 

Monck.— An Introduction to Logic. 
By William Henry S. Monck, M.A. 
Crown 8vo. , y. 

Bomanes.— Mind and Motion and 
Monism. By George John Romanes, 
LL.D., F.R.S. Crown 8vo., 4J. 6d, 

StOCk.~LECTURES IN THE LYCEUM ; or, 
Aristotle's Ethics for English Readers. 
Edited by St. George Stock. Crown 
8vo. , js. 6d. 

Sully (James). 

The Human Mind: a Text-book of 
Psychology. 2 vols. 8vo., 2iJ. 

Outlines op Psychology. Crown 
8vo., gs. 

The Teacher's Handbook op Psy- 
chology. Crown 8vo., 6s. 6d. 

Studies OP Childhood. 8vo. 10s. 6d. 

Children's Ways: being Selections 
from the Author's ' Studies of Child- 
hood '. With 25 Illustrations. Crown 
8vo., 4s. 6d. 

Sutherland. — The Origin and 
Growth of the Moral Instinct. 
By Alexander Sutherland, M.A. 
2 vols. 8vo. , sSs. 

Swinburne.— Picture Logic: an 
Attempt to Popularise the Science of 
Reasoning. By Alfred James Swin- 
burne, M.A. Crown 8vo., zs. 6d. 

Webb.— The Veil op Isis : a Series of 
Eissays on Idealism. By Thomas E. 
Webb, LL.D., Q.C. 8vo., 10s. 6d. 

Weber.— History op Philosophy. 
By Alfred Weber, Professor in the 
University of Strasburg, Translated by 
Frank Thilly, Ph. D. 8vo., i6j. 

Whately (Archbishop). 

Bacon's Essays. With Annotations. 
8vo., loj. 6d. 

Elements of Logic. Cr. 8vo.,4j. 6d. 

Elements op Rhetoric. Cr. 8vo., 
4J. 6d, 
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Mental, Moral and Political Philosophy — continued. 



Zeller (Dr. Edward). 

The Stoics, Epicureans, and Scep- 
tics. Translated by the Rev. O. J. 
Reichel, M.A. Crown 8vo., 15^. 

Outlines of the History op Greek 
Philosophy. Translated by Sarah 
F. Alleyne and Evelyn Abbott, 
M.A., LL.D. Crown 8vo., loj. 6d. 



Zeller (Dr. Eovr ARdV— continued. 
Plato and the Older Academy. 
Translated by Sarah F. Alleyne 
and Alfred Goodwin, B. A. Crown 
8vo., i8j. 

Socrates and the SocraticSchools. 
Translated by the Rev. O. J. Reichel, 
M.A. Crown 8vo., 10s. 6d. 

Aristotle and the Earlier Peri- 
patetics. Translated by B. F. C- 
Costelloe, M.A., and J. H. MuiR- 
head, M.A. 2 vols. Cr. 8vo., 24;. 



MANUALS OF CATHOLIC PHILOSOPHY. 



(Stonyhurst Series.) 



A Manual of Political Economy. 
By C. S. Devas, M.A. Cr. 8vo., 6s. 6d. 

First Principles of Knowledge. By 
John Rickaby, S.J. Crown 8vo. , 5^. 

General Metaphysics. By John Rick- 
aby, S.J. Crown 8vo., 5J. 

Logic. By Richard F. Clarke, S.J. 
Crown 8vo., 5^. 



Moral Philosophy (Ethics and Natu- 
ral Law). By Joseph Rickaby, S.J. 
Crown 8vo., 5J. 



Natural Theology. By Bernard 
BoEDDER, S.J. Crown 8vo., &. 6d. 



Psychology. By Michael Maher, 
S.J. Crown 8vo., 6s, 6d, 



History and Science of Language, &c. 



Davidson.— Li: ADiNG AND Important 
English Words: Explained and Ex- 
emplified. By William L. David- 
son, M.A. Fcp. 8vo., y. 6d. 



Farrar. — Language and Languages. 
By F. W. Farrar, D.D., Dean of 
Canterbury. Crown 8vo., 6s. 



Graham. — English Synonyms, Classi- 
fied and Explained : with Practical 
Exercises. By G. F. Graham. Fcap. 
8vo., 6s. 



Max MuUer (F.). 

The Science of Language, Founded 
on Lectures delivered at the Royal 
Institution in 1861 and 1863. 2 vols. 
Crown 8vo. , lor. 

Biographies op Words, and the 
Home op the Aryas. Crown 8vo. , 

Roget. — Thesaurus of English 
WORDS AND Phrases. Classified and 
Arranged so as to Facilitate the Ex- 
pression of Ideas and assist in Literary 
Composition. By Peter Mark Roget, 
M.D.,F.R.S. With full Index. Crown 
8vo., lOJ. 6d. 

Whately.— English Synonyms. By 
E. Jane Whately. Fcap. 8vo., y. 
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Political Economy and Economics. 



Ashley.— English Economic History 
AND Theory. By W. J. Ashley, M. A. 
Cr. 8vo., Part I., 5;. Part II., loi. dd, 

Baeehot.— Economic Studies. By 
WALTER Bagehot. Cr. 8vo., y, 6d. 

Brassey.— Papers and Addresses on 
Work and Wages. By Lord Brassey. 
Edited by J Potter, and with Intro- 
duction by George Howell, M.P. 
Crown 8vo. , y. 

Channlng.— The Truth about Agri- 
cultural Depression : An Economic 
Study of the Evidence of the Royal 
Commission. By Francis Allston 
Channing, M.P., one of the Commis- 
sion. Crown Svo., 6s. 

Devas.-— A Manual op Political 
Economy. By C. S. Devas, M.A. 
Crown Svo., 6s. 6d. {Manuals of Catho- 
lic Philosophy.) 

Jordan.— The Standard of Value. 
By William Leighton Jordan. 
Crown Svo. , 6s. 

Leslie.— Essays on Political Eco- 
nomy. By T. E. Cliffe Leslie, Hon. 
LL.D., DubL 8vo., lor. 6d. 

Maoleod (Henry Dunning). 

Economics for Beginners. Crovm 
8vo., aj. 

The Elements of Economics, a 
vols. Crown Svo. , 3J. 6d. each. 

BiMETALiSM. Svo., ^T. net. 

The Elements of Banking. Crown 
8vo., 3J. 6d. 

The Theory and Practice of Bank- 
ing. VoLI. Svo., I2J. Vol II. 14J. 



Macleod (Henry Dunning)— ^<7»/. 
The Theory of Credit. Svo. In 
I VoL, 30S. net ; or separately, Vol. 
I. lof. net VoL II., Part I., loj. net. 
Vol. II. Part II., los. net 
Mill.— Political Economy. By John 
Stuart Mill. 

Popular Edition. Crown Svo. , y 6d. 
Library Edition.' 2 vols. Svo., 30J. 
MulhalL— Industries and Wealth 
OF Nations. By Michael G. Mul- 
HALL, F.S,S. With 32 Diagrams. Cr. 
Svo., 8j. 6d. 
Stephens.- Higher Life for Work- 
ing People : its Hindrances Discussed. 
An attempt to solve some pressing Social 
Problems, without injustice to Capital 
or Labour. By W. Walker Stephens. 
Crown Svo. , y. 6d. 
Symes.— Political Economy. With 
a Supplementary Chapter on Socialism. 
By J. E. Symes, M.A. Crown Svo. , 2j. 6d. 
Toyibee. — Lectures on the In- 
dustrial Revolution of the 18th 
Century in England. By Arnold 
TOYNBEE, With a Memoir of the 
Author by Benjamin Jowett, D.D. 
Svo., lor. 6d. 
Webb (Sidney and Beatrice). 
The History of Trade Unionism. 
With Map and full Bibliography ot 
the Subject. Svo., i8j. 
Industrial Democracy: a Study in 
Trade Unionism. 2 vols. Svo., 25s. net. 
Problems of Modern Industry : 
Essays. Svo. , js. 6d. 
Wright. — Outline of Practical 
Sociology. With Special Reference to 
American Conditions. By Carroll D. 
Wright, LL.D With 12 Maps and 
Diagrams. Crown Svo., gs 



STUDIES IN ECONOMICS AND POLITICAL SCIENCE. 



Issued under the auspices of the London 

German Social Democracy. By 
Bertrand Russell, B.A. With an 
Appendix on Social Democracy and 
the Woman Question in Germany by 
Alys Russell, B.A. Cr. Svo., 3^. 6d. 

The Referendum in Switzerland. By 
Simon Deploige, Advocate. Trans- 
lated by C. P. Trevelyan, M.P. 
Edited with Notes, Introduction and 
Appendices, by Lilian Tomn. Crown 
Svo., 7s. 6d. 

iHE History of Local Rates in Eng- 
land: Five Lectures. By Edvi^in 
Cannan, M.A. Crown Svo., 2J. 6d. 



School of Economics and Political Science. 

Local Variations in Wages. By F. 
W. Lawrence, M. A., Fellow of Trinity 
College, Cambridge. Medium 410., 
8j. 6d. 
The Economic Policy of Colbert. 
By A. J. Sargent, B.A., Senior Hulme 
Exhibitioner of Brasenose College, Ox- 
ford. Crown Svo. , 2J. 6d. 
Select Documents Illustrating the 
History of Trade Unionism. 
I. The Tailoring Trade. Edited by 
W. F. G ALTON. With a Preface 
by Sidney Webb, LL.B. Crown 
Svo., 5 J. 
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EYolution, Anthropology, fto. 



Clodd (Edward). 

The Story of Creation : a Plain Ac- 
count of Evolution. With 77 Illustra- 
tions. Crown 8vo. , y. 6d. 

A Primer of Evolution: being a 
Popular Abridged Edition of 'The 
Story of Creation'. With Illus- 
trations. Fcp. 8vo., IS. 6d. 

Ijang (Andrew). 

Custom and Myth : Studies of Early 
Usage and Belief. With 15 Illustra- 
tions. Crown 8vo., y. 6d. 

Myth, Ritual, and Religion. 2 
vols. Crown 8vo., js. 

Ijubbock. — The Origin of Civilisa- 
tion and the Primitive Condition of 
Man. By Sir J. Lubbock, Bart., M.P. 
With 5 Plates and 20 Illustrations. 
Svo., i8j. 



Romanes (George John). 
Darwin, and After Darwin : an Ex- 
position of the Darwinian Theory, 
and a Discussion on Post-Darwinian 
Questions. 

Part I. The Darwinian Theory. 
With Portrait of Darwin and 125 
Illustrations. Crown 8vo., lor. 6d. 
Part II. Post-Darwinian Ques- 
tions : Heredity and Utility. With 
Portrait of the Author and 5 Illus- 
trations. Cr. 8vo., 10s. 6d. 
Part III. Post-Darwinian Ques- 
tions : Isolation and Physiological 
Selection. Crown Svo. , y. 

An Examination of Weismannism. 
Crown 8vo. , dr. 

Essays. Edited by C. Lloyd 
Morgan, Principal of University 
College, Bristol. Crown 8vo:, 6s. 



Classical Literature, Translations, &c. 



Abbott.— Hellenica. A Collection of 
Essays on Greek Poetry, Philosophy, 
History, and Religion. Edited by 
Evelyn Abbott, M.A., LL.D. Crown 
8vo., 7J. 6d, 

.ffischylus.— Eumenides of ^Eschy- 
LUS. With Metrical English Translation. 
By J. F. Davies. 8vo., 7s. 

Aristophanes. — The Acharnians of 
Aristophanes, translated into English 
Verse. By R. Y. Tyrrell. Cr. 8vo. , is. 

Aristotle.— Youth and Old Age, 
Life and Death, and Respiration. 
Translated, with Introduction and 
Notes, by W. Ogle, M.A., M.D. 
8vo., js. 6d. 

Becker (W. A.). Translated by the 
Rev. F. Metcalfe, B.D. 

Gallus : or, Roman Scenes in the Time 
of Augustus. With Notes and Ex- 
cursuses. With 26 Illustrations. Post 
8vo., y. 6d. 

Charicles : or, Illustrations of the 
Private Life of the Ancient Greeks. 
With Notes and Excursuses. With 
26 Illustrations. Post 8vo., y. 6d. 



Butler. — The Authoress of the 
Odyssey, where and when She 
WROTE, WHO She was, the Use She 

MADE OF THE IlIAD, AND HOW THE 

Poem grew under her hands. By 
Samuel Butler, Author of ' Erewhon,' 
&c. With Illustrations and 4 Maps. 
Svo. , loj. 6d. 



Cicero. — Cicero's Correspondence. 
By R. Y. Tyrrell. Vols. L, II., III. 
8vo., each 12s. Vol. IV., ly. Vol. 
v., 14s. Vol. VI., I2J. 

Homer. 

The Iliad of Homer. Rendered 
into English Prose for the use ot 
those that cannot read the original. 
By Samuel Butler, Author ot 
' Erewhon,' etc. Crown Svo., 7s. 6d, 

The Odyssey of Homer. Done into 
English Verse. By William Morris. 
Crown 8vo., dr. 



Horace. — The Works of Horace, 
rendered into English Prose. With 
Life, Introduction, and Notes. By 
William Coutts, M.A. Crown Svo., 
y. net. 
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Ijang.— Homer and the Epic By 
Andrew Lang. Crown 8vo. , 91. net 

Lucan.— The Pharsalia of Lucan. 
Translated into Blank Verse. By 
Sir Edward Ridley. 8vo., 1^. 

Mackail.— Select Epigrams from 
THE Greek Anthology. By J. W. 
Mackail. Edited with a Revised Text, 
Introduction, Translation, and Notes. 
Svo., idf. 



Bich.--A Dictionary of Roman and 
Greek Antiquities. By A. Rich, 
B.A. With 2000 Woodcuts. Crown 
Svo., 7s. 6d. 

Sophocles* — Translated into English 
Verse. By Robert Whitelaw, M. A. , 
Assistant Master in Rugby School. Cr. 
Svo., 8s. 6d. 

Tyrrell.— Dublin Translations into 
Greek and Latin Verse. Edited by 
R. Y. Tyrrell. 8vo., 6s. 



Virgil. 

The iENEiD of Virgil. Translated 
into English Verse by John Coning- 
TON. Crown 8vo., 6s. 

The Poems of Virgil. Translated 
into English Prose by John Coning- 
TON. Crown Svo., dr. 

The i£NEiDS of Virgil. Done into 
English Verse. By William Morris. 
Crown Svo. , 6s. 

The iENEiD of ViRGiL,freely translated 
into English Blank Verse. By W. J. 
Thornhill. Crown Svo., js. 6d, 



Translated 
by James 



The iENEiD of Virgil. 
into English Verse 
Rhoades. 
Books I.- VI. Crown Svo., $s. 
Books VII. -XI I. Crown Svo., p. 

The Eclogues and Georgics of 
Virgil. Translated into English 
Prose by J. W. Mackail, Fellow of 
Balliol College, Oxford. i6mo., 51. 

Wilkins.— The Growth of the 
Homeric Poems. By G. Wilkins. 
8V0., 6s, 



Poetry and the Drama. 



Armstrong (G. F. Savage). 

Poems: Lyrical and Dramatic. Fcp. 
Svo., 6s. 

King Saul. (The Tragedy of Israel, 
Part I.) Fcp. Svo., 5J. 

King David. (The Tragedy of Israel, 
Part II.) Fcp. Svo., 6j. 

King Solomon. (The Tragedy of 
Israel, Part III.) Fcp. Svo., dr. 

Ugone: a Tragedy. Fcp. Svo., 6s. 

A Garland from Greece: Poems 
Fcp. Svo., 7s. 6d. 

Stories of Wicklow : Poems. Fcp. 

Svo., 7s. 6d. 
Mephistopheles in Broadcloth: a 

Satire. Fcp. Svo. , 4r. 
One in the Infinite: a Poem. Cr. 

Svo., 7s. 6d. 



Armstrong.— The Poetical Works 
OF Edmund J. Armstrong. Fcp. 
Svo., 5J. 

Arnold.— The Light of the World : 
or, the Great Consummation. *By Sir 
Edvi^in Arnold. With 14 Illustra- 
tions after Holman Hunt. Crown 
Svo., 6s. 

Barraud.— The Lay of the Knights, 
By the Rev. C. W. Barraud, S.J., 
Author of ' St. Thomas of Canterbury, 
and other Poems '. Crown Svo. , 45. 

Bell (Mrs. Hugh). 
Chamber Comedies: a Collection of 
Plays and Monologues for the Draw- 
ing Room. Crown Svo. , 6s. 

Fairy Tale Plays, and How to Act 
Them. With 91 Diagrams and 5a 
Illustrations. Crown Svo. , y, 6d, 
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Coleridge.— Selections from. With 
Introduction by Andrew Lang. With 
18 Illustrations by Patten Wilson. 
Crown 8vo. , y. 6d, 

Goethe.— The First Part of the 
Tragedy of Faust in English. By 
Thos. E. Webb, LL.D., sometime 
Fellow of Trinity College ; Professor of 
Moral Philosophy in the University of 
Dublin, etc. New and Cheaper Edition, 
with The Death of Faust, irora the 
Second Part. Crown Svo. , 6s. 



Qore-Booth.- Poems. By Eva GtOre- 
BooTH. Fcp. Svo., SJ. 

Ingelow (Jean). 

Poetical Works. Complete in One 
Volume. Crown Svo., 7s. 6d. 

Lyrical and Other Poems. Selected 
from the Writings of Jean Ingelow. 
Fcp. Svo., 2S. 6d.; cloth plain, y. 
cloth gilt. 



Iiang (Andrew). 

Grass of Parnassus. 
2J. 6d, net. 



Fcp. Svo., 



The Blue Poetry Book. Edited by 
Andrew Lang. With 100 Illustra- 
tions. Crown Svo. , 6s. 

Iiayard and Corder. — Songs in 
Many Moods. By Nina F. Layard ; 
The Wandering Albatross, &c. By 
Annie Corder. In one volume. 
Crown Svo., 5J. 

Leoky.— Poems. By the Rt. Hon. W. E. 
H. Lecky. Fcp. Svo., y. 



Lytton (The Earl of) (Owen 
Meredith). 

The Wanderer. Cr. Svo. , ioj. 6d. 

Lucile. Crown Svo., 10s. 6d. 

Selected Poems. Cr. Svo., ioj. 6d. 



Macaulay.— Lays of Ancient Rome, 
with * Ivry,' and ' the Armada '. By 
Lord Macaulay. 

Illustrated by G. SCHARF. Fcp. 4to., 

10s. 6d. 
Bijou Edition. 

iSmo., 2J. 6d., gilt top. 

Popular Eidition. 



Fcp. 4to., 6d, sewed, is. cloth. 
Illustrated by J. R. Weguelin. Crown 
Svo., y. 6d. 

Annotated Edition. Fcp. Svo., u. 
sewed, u. 6d. cloth. 

MacDonald (George, LL.D.). 

A Book of Strife, in the Form of 
the Diary of an Old Soul: Poems. 
iSmo., 6s. 

Rampolli : Growths from a Long- 
Planted Root; being Translations, 
new and old (mainly in verse), chiefly 
from the German ; along with ' A 
Year's Diary of an Old Soul '. Crown 
Svo., 6s. 

Moffat. — Crickety Cricket : Rhymes 
and Parodies. By Douglas Moffat. 
With Frontispiece by Sir Frank Lock- 
wood, Q.C., M.P., and 53 Illustrations 
by the Author. Crown Svo. , 2j. 6d. 

Moon. — Poems of Love and Home, 
etc. By George Washington Moon, 
Hon. F.R.S.L., Author of ' Elijah,' etc. 
i6mo., 2J. 6d. 

Morris (William). 

Poetical Works— Library Edition. 
Complete in Eleven Volumes. Crown 
Svo., price 6s. each. 



The Earthly Paradise. 
each. 



4 vols. 6s, 



The Life and Death of Jason. 6j. 

The Defence of Guenevere, and 
other Poems. 6j. 

The Story of Sigurd the Volsung, 
and the Fall of the Niblungs. 6s. 

Love is Enough ; or, The Freeing of 
Pharamond : a Morality ; and Poems 
BY THE Way 6s, 
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Poetry and the Drajna,— continued. 



Morris (William) — continued. 

The Odyssey of Homer. Done into 
English Verse, df. 

The ^neids op Virgil. Done into 
English Verse. 6s. 

The Tale of Beowulf, sometime 
King of the Folk of the Weder- 
geats. Translated by William 
Morris and A. J. Wyatt. Crown 
8vo., 6s. 



.Certain of the Poetical Works may also be 

had in the following Editions : — 
The Earthly Paradise. 

Popular Edition. 5 vols. i2mo., 
25J. ; or y. each, sold separately. 
The same in Ten Parts, ay. ; or 2j. 6d. 

each, sold separately. 
Cheap Edition, in i vol. Cr. 8vo. , 7s. 6d. 
Poems by the Way. Square crown 

8vo. , dr. 
•^j*For Mr. William Morris's Prose 
Works, see pp. 32 and 31. 
Neebit.— Lays and Legends. By K 
Nesbit (Mrs. Hubert Bland). First" 
Series. Crown Bvo., 3J. 6d. Second 
Series, with Portrait. Crown Bvo. , 5^. 
Rankin. — Wagner's Nibelungen 
Ring. Done into English Verse by 
Reginald Rankin, B.A., of the Inner 
Temple, Barrister-at-Law. Vol. I. 
Rhinegold and Valkyrie. 
Riley (James Whitcomb). 
Old Fashioned Roses : Poems. 

i2mo., 5J. 
RubXiyXt of Doc Sifers. With 43 

Illustrations by C. M. Relyea. 

Crown 8vo. 
The Golden Year. From the Verse 

and Prose of James Whitcomb 

Riley. Compiled by Clara E. 

Laughlin. Fcp. 8vo., $5. 



Romanes. — A Selection prom the 
Poems of George John Romanes, 
M.A., LL.D., F.R.S. With an Intro- 
duction by T. Herbert Warren, 
President of Magdalen College, Oxford, 
Crown 8vo., 4J. 6iL 

Russell.— Sonnets on the Sonnet : 
an Anthology. Compiled by the Rev. 
Matthew Russell, S.J. Crown 8vo., 
3J 6d. 

Samuels. — Shadows, and other 
Poems. By E. Samuels. With 7 
Illustrations by W. Fitzgerald, M.A. 
Crown 8vo. , 3J. 6d. 

Shakespeare.— Bowdler's Family 
Shakespeare. With 36 Woodcuts. 
I vol. 8vo., 145. Or in 6 vols. Fcp. 
8vo., 21J. 

Shakespeare's Sonnets. Recon- 
sidered, and in part Rearranged, with 
Introductory Chapters and a Re- 
print of the Original 1609 Edition. 
By Samuel Butler, Author of 
' Erewhon,' etc. 

The Shakespeare Birthday Book. 
By Mary F. Dunbar. 32mo., is. 6d. 

Words-w^orth. — Selected Poems. 
By Andrew Lang. With Photo- 
gravxu-e Frontispiece of Ryded Mount. 
With 16 Illustrations and numerous 
Initial Letters. By Alfred Parsons, 
A.R.A. Crown 8vo., gilt edges, y. 6d, 

Words^worth and Coleridge.— A 
Description of the Wordsworth 
AND Coleridge Manuscripts in the 
Possession of Mr. T. Norton Long- 
man. Edited, with Notes, by W. Hale 
White. With 3 Facsimile Reproduc- 
tions. 4to. , Tos. 6d. 



Fiotion, Humour, fto. 



Anstey.— Voces Popull Reprinted 
from ' Punch '. By F. Anstey, Author 
of 'Vice Versa*. First Series. With 
20 Illustrations by J. Bernard Part- 
ridge. Crown 8vo., y. 6d, 

Beaconsfleld (The Earl of). 
Novels and Tales. Complete in 11 
vols. Crown 8vo., u. 6d. each. 



Vivian Grey. 
TheYoungDuke, &c. 
Alroy, Ixion, &c. 
Contarini Fleming, 

&c. 
Tancred, 



Sybil. 

Henrietta Temple 

Venetia. 

Coningsby. 

Lothair. 

Endymion, 



Birt.— Castle Czvargas : a Romance. 
Being a Plain Story of the Romantic 
Adventures of Two Brothers, Told by 
the Younger of Them. Edited by 
Archibald Birt. Crown 8vo., 6s. 

*Chola.'— A New Divinity, and 
other Stories of Hindu Life. By 
* Chola '. Crown 8vo. , ar. 6d. 

Diderot. — Rameau*s Nephew : a 
Translation from Diderot's Autographic 
Text. By Sylvia Margaret Hill. 
Crown Bvo. , 3J. 6d. 

Dougall. — Beggars All. By L. 
DoUGALL. Crown 8vo., 3J. 6d, 
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Fiction, Humour, &c. — continued. 



Doyle (A. Conan). 

MiCAH Clarke : a Tale of Monmouth's 
Rebellion. With 10 Illustrations. 
Cr. 8vo., y. 6d. 

The Captain of the Polestar, and 
other Tales. Cr. 8vo. , 3J. 6d. 

The Refugees : a Tale of the Hugue- 
nots. With 25 Illustrations. Crown 
8vo., y. 6d. 

The Stark-Munro Letters. Cr. 
Bvo., y. 6d. 

Farrar (F. W. , Dean of Canterbury). 

Darkness and Dawn : or, Scenes in 
the Days of Nero. An Historic Tale. 
Cr. Bvo. , 7J. 6d. 

Gathering Clouds : a Tale of the 
Days of St. Chrysostom. Crown 
Bvo., js. 6d. 

Fowler (Edith H.). 

The Young Pretenders. A Story of 
Child Life. With 12 Illustrations by 
Sir Philip Burnk-Jones, Bart. Cr. 
Bvo., dr. 

The Professor's Children. With 
24 Illustrations by Ethel Kate 
Burgess. Crown Bvo. , 6s, 

Francis. — Yeoman Fleetwood. By 
M. E. Francis, Author of * In a North- 
country Village,' etc. Cr. Bvo., 6s. 

Froude.— The Two Chiefs of Dun- 
boy: an Irish Romance of the Last 
Century. By James A. Froude. Cr. 
Bvo. , 3J. 6d. 

Gnrdon. — Memories and Fancies : 
Suffolk Tales and other Stories ; Fairy 
Legends; Poems; Miscellaneous Arti- 
cles. By the late Lady Camilla 
GURDON, Author of * Suffolk Folk- 
Lore '. Crown Bvo. , y. 

Haggard (H. Rider). 

Swallow : a Tale of the Great Trek. 
With B Illustrations. Cr. Bvo., 6j. 

Dr. Therne. Crown Bvo., y. 6d. 

Heart of the World. With 15 
Illustrations. Crown Bvo., 3J. 6d. 

Joan Haste. With 20 Illustrations. 
Cr. 8vo., y. 6d, 



Haggard (H. Rider)— conHnugd. 

The People of the Mist. With 16 
Illustrations. Crown Bvo., y. 6d. 

Montezuma's Daughter. With 24 
Illustrations. Crown Bvo., y. 6d. 

She. With 32 Illustrations. Cr. Bvo., 
3J. 6d. 

Allan Quatermain. With 31 Illus- 
trations. Crown Bvo., y. 6d. 

Maiwa's Revenge. Crown Bvo., is. 6d. 

Colonel Quaritch, V.C. With 
Frontispiece aud Vignette. Cr. Bvo. , 
3J. 6d. 

Cleopatra. With 29 Illustrations. 
Crown Bvo., y. 6d. 

Beatrice. With Frontispiece and 
Vignette. Crown Bvo., y. 6d. 

Eric Brighteyes. With 51 Illustra- 
tions. Cr. Bvo., y. 6d. 

Nada the Lily. With 23 Illustra- 
tions. Cr. Bvo., y. 6d. 

Allan's Wife. With 34 Illustrations. 
Crown Bvo. , 3J. 6d, 

The Witch's Head. With 16 Illus- 
trations. Crown Bvo., 3J. 6d. 

Mr. Meeson's Will. With 16 Illus- 
trations. Crown Bvo., y. 6d. 

Dawn. With 16 Illustrations. Crown 
Bvo. y. 6d. 

Haggard and liang.— The World's 
Desire. By H. Rider Haggard and 
Andrew Lang. With 27 Illustrations. 
Crown Bvo. , y. 6d. 

Harte.— In the Carquinez Woods. 
By Bret Harte. Cr. Bvo., y. 6d. 

Hope.— The Heart of Princess 
OsRA. By Anthony Hope. With 9 
Illustrations. Crown Bvo., 6s. 

Jerome. — Sketches in Lavender : 
Blue and Green. By Jerome K. 
Jerome. Crown Bvo. , y. 6d. 

Joyce. — Old Celtic Romances. 
Twelve of the most beautiful of the 
Ancient Irish Romantic Tales. Trans- 
lated from the Gaelia By P. W. Joyce, 
LL. D. Crown Bvo. , y. 6d, 
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Fiction, Humour, ftc. — continued, 

i 



Ijang.— A Monk of Fife : a Story of 
the Days of Joan of Arc. By Andrew 
Lang. With 13 Illustrations by Selwyn 
Image. Crown 8vo., 3^. 6d, 

Iievett-Teats (S.). 

The Chevalier d'Auriac. Crown 
8vo., y. 6d. 

A Galahad of the Creeks, and 
other Stories. Crown 8vo. , 6s. 

The Heart of Denise, and other 
Tales. Crown Svo. , 6s, 

Lyall (Edna). 

The Autobiography of a Slander. 
Fcp. Svo., I J. sewed. 

Presentation Edition. With 20 Illus- 
trations by Lancelot Speed. Cr. 
Svo. , 25. 6cl. net. 

The Autobiography of a Truth. 
Fcp. Svo., IS. sewed ; is. 6d. cloth. 

DoREEN. The Story of a Singer. Cr. 
Svo., 6j. 

Wayfaring Men. Crown Svo., 6j. 

Hope the Hermit: a Romance of 
Borrowdale. Crown Svo., dr. 

Max Miiller. — Deutsche Liebe 
(German Love) : Fragments from the 
Papers of an Alien. Collected by F. 
Max MUller, Translated from the 
German by G. A. M. Crown Svo., $s, 

MelviUe (G. J. Whyte). 

The Gladiators. 
The Interpreter. 
Good for Nothing. 
The Queen's Maries. 



Holmby House. 
Kate Coventry. 
Digby Grand. 
General Bounce. 



Cr. Svo., is. 6d. each. 

Merriman.— Flotsam : a Story of the 
Indian Mutiny. By Henry Seton Mer- 
riman. Crown Svo., 3J. 6d. 

Morris (William). 

The Sundering Flood. Crown Svo., 
'js. 6d. 

The Water of the Wondrous Isles. 
Crown Svo., js. 6d. 

The Well at the World's End. 2 
vols. , Svo. , 2Sj. 

The Story of the Glittering Plain , 
which has been also called The Land 
of the Living Men, or The Acre of 
the Undying. Square post Svo., 5J. 
net. 



Morris ^uaaam)— continued. 

The Roots of the Mountains, 
wherein is told somewhat of the Lives 
of the Men of Burgdale, their Friends, 
their Neighbours, their Foemen, and 
their Fellows-in-Arms. Written in 
Prose and Verse. Square crown 
Svo., Sj. 

A Tale op the House of the Wolp- 
INGS, and all the Kindreds of the 
Mark. Written in Prose and Verse. 
Square crown Svo. , 6j. 

A Dream of John Ball, and a 
King's Lesson. i2mo., u. 6d. 

News from Nowhere ; or, An Epoch 
of Rest. Being some Chapters from 
an Utopian Romance. Post Svo. , ij. 
6d. 

%* For Mr. William Morris's Poetical 
Works, see p. 19. 

!N'e'V7man (Cardinal). 

Loss and Gain : The Story of a Con- 
vert. Crown Svo. Cabinet Edition, 
6s. ; Popular Edition, gj. 6d. 

Callista : A Tale of the Third Cen- 
tury. Crown Svo. Cabinet Edition, 
6s. ; Popular Edition, v- 6rf- 

Phillipps-WoUey.— Snap : a Legend 
of the Lone Mountain. By C. Phil- 
Lipps-WoLLEY. With 13 Illustrations. 
Crown Svo., 3J. 6d, 

Raymond (Walter). 
Two Men o' Mendip. Cr. Svo., 6s. 
No Soul Above Money. Cr. Svo., 6s. 

Reader.— Priestess and Queen: a 
Tale of the White Race of Mexico; 
being the Adventures of Ignigene and 
her Twenty-six Fair Maidens. By 
Emily E. Reader. Illustrated by 
Emily K. Reader. Crown Svo., 6s. 



Sewell (Elizabeth M.). 
A Glimpse of the World. 
Laneton Parsonage. 
Margaret Percival. 
Katharine Ashton. 
The Earl's Daughter. 
The Experience of Life. 
Cr. Svo., IJ. 6d. each, cloth plain, 
each, cloth extra, gilt edges. 



Amy Herbert. 
Cleve Hall. 
Gertrude. 
Home Life. 
After Life. 
Ursula. Ivors. 
^.6d, 
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Fiction, Humour, &o. — continued. 



Somerville and Ross.— Some Ex- 
periences OF AN Irish R.M. By 
E. CE. Somerville and Martin Rose. 
With 31 Illustrations by E. CE. Somer- 
ville, Crown 8vo., 6s. 

Stebbing.— Probable Tales. Edited 
by William Stebbing Crown 8vo. 
4f. 6d, 

Stevenson (Robert Louis). 
The Strange Cask of Dr. Jekyll 

AND Mr. Hyde. Fcp. 8vo., u. 

sewed, u. 6d. cloth. 
The Strange Case of Dr. Jekyll 

AND Mr. Hyde ; with Other Fables. 

Crown Svo. , 3J. 6d. 
More New Arabian Nights— The 

Dynamiter. By Robert Louis 

Stevenson and Fanny Van de 

Grift Stevenson. Crown Svo., 

3J. 6d. 
The Wrong Box. By Robert Louis 

Stevenson and Lloyd Osbourne. 

Crown Svo. , y. 6d. 

Suttner. — Lay Down Your Arms 
(Die Waffen Nieder): The Autobio- 
graphy of Martha Tilling. By Bertha 
VON Suttner. Translated by T. 
Holmes. Crown Svo., u. 6d. 

Taylor. — Early Italian Love- 
Stories. Taken from the Originals by 
Una Taylor. With 13 Illustrations by 
Henry J. Ford. Crown 4to., 15^. net. 

TroUope (Anthony). 
The Warden. Cr. Svo., is. 6d. 
Barchester Towers. Cr. Svo.,ij. 6rf. 

Walford (L. B.). 
The Intruders. Crown Svo. , dr. 
Leddy Marget. Crown Svo., 2J. 6rf. 
IVA Kildare : a Matrimonial Problem. 

Crown Svo. , 6j. 
Mr. Smith : a Part of his Life. Crown 

Svo., 2J. 6d. 
The Baby's Grandmother. Crown 

Svo., 2j. 6d. 
Cousins. Crown Svo. , 2j. 6d. 
Troublesome Daughters. Crown 

Svo., 2s. td. 



2s. 6d. 
Crown 



Walford (L. B.).— continued. 
Pauline. Crown Svo., 2s. 6d. 
Dick Netherby. Crown Svo 
The History of a Week. 

Svo. . ax. 6d. 
A Stiff-necked Generation. Crown 

Svo. 2J. 6d. 
Nan, and other Stories. Cr. Svo. , 2s. 6d. 
The Mischief of Monica. Crown 

Svo. , its. 6d. 
The One Good Guest. Cr. Svo. , ar. 6d. 
• Ploughed,' and other Stories. Crown 

Svo., 2S. 6d. 
The Matchmaker. Cr. Svo., 2s. 6d. 

Ward.— One Poor Scruple. By Mrs. 
Wilfrid Ward. Crown Svo., 6s. 

Watson.— Racing and 'Chasing ; a 
Volume of Sporting Stories. By 
Alfred E. T. Watson, Editor of 
the ' Badminton Magazine '. With 16 
Plates and 36 Illustrations in the Text. 
Crown Svo. , js. 6d. 

Weyman (Stanley). 

The House of the Wolf. With 
Frontispiece and Vignette. Cr. Svo., 
y. 6d. 

A Gentleman of France. With 
Frontispiece and Vignette. Cr. Svo., 
6s. 

The Red Cockade. With Frontispiece 
and Vignette. Cr. Svo. , 6s. 

Shrewsbury. With 24 Illustrations by 
Claude Shepperson. Cr. Svo., 6s. 

Whishaw (Fred.). 

A BoYAR OF THE TERRIBLE : a Romance 
of the Court of Ivan the Cruel, First 
Tzar of Russia. With 12 Illustrations 
by H. G. Massey, A.R.E. Cr. Svo., 
6s. 

A Tsar's Gratitude: a Story of 
Modern Russia. Cr. Svo., dr. 

Woods.— Weeping Ferry, and other 
Stories. By Margaret L. Woods, 
Author of • A Village Tragedy *. Crown 
Svo., 6s. 



Popular Soienoe (Natural History, &c.). 



Beddard. — The Structure and 
Classification of Birds. By Frank 
E. Beddard, M.A., F.R.S., Prosector 
and Vice-Secretary of the Zoological 
Society of London. With 252 Illustra- 
tions. Svo., 21J. net. 



Butler.— Our Household Insects. 
An Account of the Insect-Pests found 
Dwelling-Houses. By Edward 



m 



A. Butler, B.A., B.Sc. (Lond.). 
With 113 Illustrations. Crown Svo., 
y.6d. 
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Popular Science (Natural History, ftc). 

Proctor (Richard A.)- 

Light Science for Leisure Hours. 
Familiar Essays on Scientific Subjects. 
3 vols. Crown 8vo. , 5J. each. Vol.1., 
Cheap edition, Crown 8vo., 3^. 6d. 

Rough Ways made Smooth. Fami- 
liar Essays on Scientific Subjects. 
Crown 8vo., y. 6d. 

Pleasant Ways in Science. 
Crown Svo. , 3J. 6d. 

Nature Studies. By R. A. Proctor, 
Grant Allen, A. Wilson, T. Fos- 
ter and E. Clodd. Cr. Svo. , y. 6d. 

Leisure Readings. By R. A. Proc- 
tor, E. Clodd, A. Wilson, T. 
Foster, and A. C. Ranyard. Cr. 
8vo., 3J. 6d. 

*^^* For Mr. Proctor's other books see 
p. 28, and Messrs. Longmans 6* Co.'s 
Catalogue of Scientific Works. 
Stanley.— A Familiar History of 

Birds. By E. Stanley, D.D., for- 
merly Bishop of Norwich. With 160 

Illustrations. Crown 8vo. , y. 6d. 
Wood (Rev. J. G.). 

Homes without Hands : a Descrip- 
tion of the Habitation of Animals, 
classed according to the Principle of 
Construction. With 140 Illustrations. 
8vo. , js. net. 

Insects at Home . a Popular Account 
of British Insects, their Structure, 
Habits and Transformations. With 
700 Illustrations. 8vo., js. net. 

Out of Doors ; a Selection of Origi- 
nal Articles on Practical Natural 
History. With 11 Illustrations. . Cr. 
8vo. , 3J. 6d. 

Strange Dwellings: a Description 
of the Habitations of Animals, 
abridged from 'Homes without 
Hands '. With 60 Illustrations. Cr. 
8vo., 3J. 6d. 

Petland Revisited. With 33 Illus- 
trations. Cr. 8vo., 3J. 6d. 

Bird Life of the Bible. With 32 
Illustrations. Crown 8vo., y. 6d. 

Wonderful Nests. With 30 Illustra- 
tions. Crown Svo. , v. 6d. 

Homes under the Ground. With 

28 Illustrations. Crown 8vo., 3^. 6d. 
Wild Animals of the Bible. With 

29 Illustrations. Crown Svo. , 3^. 6d. 
Domestic Animals of the Bible. 

With 23 Illustrations. Cr. 8vo. , y. 6d. 
The Branch Builders. With 28 

Illustrations. Crown Svo., 2J. 6d. 
Social Habitations and Parasitic 

Nests. With 18 Illus. Cr. 8vo., 2s. 



Fumeaux (W.). 

The Outdoor World; or, The Young 
Collector's Handbook. With 18 
Plates (16 of which are coloured) 
and 549 lUustrations in the Text. 
Crown 8vo. , yj. 6d. 

Butterflies and Moths (British). 
With 12 coloured Plates and 241 
Illustrations in the Text. Crown 8vo., 
7J. 6d. 

Life in Ponds and Streams. With 
8 coloured Plates and 331 Illustra- 
tions in the Text. Cr. 8vo., js, 6d. 

Hart'wig (Dr. George). 
The Sea and its Living Wonders. 

With 12 Plates and 303 Woodcuts. 

8vo., 7J. net. 
The Tropical World. With 8 Plates 

and 172 Woodcuts. 8vo., js. net. 
The Polar World. With 3 Maps, 8 

Plates and 85 Woodcuts. 8vo. , ys. net . 
The Subterranean World. With 

3 Maps and 80 Woodcuts. Svo. , 7s. net. 
The Aerial World. With Map, 8 

Plates and 60 Woodcuts. 8vo. , 7s. net. 
Heroes of the Polar World. With 

19 Illustrations. Crown 8vo., 2J. 
Wonders of the Tropical Forests. 

With 40 Illustrations. Crown 8vo. , zs. 
Workers under the Ground. With 

29 Illustrations. Crown 8vo., 2j. 
Marvels over our Heads. With 29 

Illustrations. Crown 8vo. , as. 
Sea Monsters and Sea Birds. With 

75 Illustrations. Crown 8vo. , 2j. 6d. 
Denizens of the Deep. With 117 

Illustrations. Crown 8vo., as. 6d. 
Volcanoes and Earthquakes. With 

30 Illustrations. Crown 8vo., zs. 6d. 
Wild Animals of the Tropics. 

With 66 Illustrations. Crown 8vo., 
y. 6d. 

Helmholtz.— Popular Lectures on 
Scientific Subjects. By Hermann 
VON Helmholtz. With 68 Woodcuts. 
2 vols. Crown 8vo. , y. 6d. each. 

Hudson (W. H.). 

British Birds. With a Chapter on 
Structure and Classification by Frank 
E. Beddard, F. R. S. With i6 Plates 
(8 of which are Coloured), and over 
100 Illustrations in the Text. Crown 
8vo. , js. 6d. 

Birds in London. With 17 Plates 
and 15 Illustrations in the Text, by 
Bryan Hook, A. D. McCormick, 
and from Photographs from Nature, 
by R. B. Lodge. 8vo., i2j. 
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Works of Reference. 



G"wilt.— An Encyclopedia of Archi- 
tecture. By Joseph Gwilt, F.S.A. 
Illustrated with more than iioo Engrav- 
ings on Wood. Revised {1888), with 
Alterations and Considerable Addi- 
tions by Wyatt Pap worth. Svc, 

j^2 I2J. 6d. 

Maunder (Saxnuel). 

BlOGRAl HiCAL TREASURY. With Sup- 
plement brought down to 1889. By 
Rev. James Wood. Fcp. 8vo. , 6s. 

Treasury of Geography, Physical, 
Historical, Descriptive, and Political. 
With 7 Maps and 16 Plates. Fcp. 
Svo., dr. 

The Treasury of Bible Know- 
ledge. By the Rev. J. Ayre, M.A. 
With 5 Maps, 15 Plates, and 300 
Woodcuts. Fcp. 8vo. , 6j. 

Treasury of Knowledge and 
Library of Reference. Fcp. 8vo. , 
6s. 

Historical Treasury : Fcp. Svo. , 6s, 



Maunder iSdimxiel)— continued. 

Scientific and Literary Treasury. 
Fcp. Svo., 6j. 

The Treasury of Botany. Edited 
by J. LiNDLEY, F.R.S., and T. 
Moore, F.L.S. With 274 Wood- 
cuts and 20 Steel Plates. 2 vols. 

Fc,). Svo., I2J. 

Roget.-THES AURus OF EnglishWords 
AND 'Phrases. Classified and Ar- 
ranged so as to Facilitate the Expression 
of Ideas and assist in Literary Composi- 
tion. By Peter Mark Roget, M.D., 
F.R.S. Recom posed throughout, en- 
larged and improved, partly from the 
Author's Notes and with a full Index, 
by the Author's Son, John Lewis 
Roget. Crown Svo. , lof. 6d. 

Willicli.— Popular Tables for giving 
information for ascertaining the value of 
Lifehold, Leasehold, and Church Pro- 
perty, the Public Funds, &c. By 
Charles M. Willich. Edited by H. 
Bence Jones. Crown Svo. , 10s. 6d. 



Children's Books. 



Buckland.— Two Little Runaways. 
Adapted from the French of Louis 
Desnoyers. By James Buckland. 
With no Illustrations by Cecil Aldin. 
Crown Svo., 6s. 

Crake (Rev. A. D.). 

Edwy the Fair; or, the First Chro- 
nicle of iEscendune. Crown Svo. , ^.6d. 

Alfgarthe Dane: or,the Second Chro- 
nicle of iEscendune. Cr. Svo., 2j. 6d. 

The Rival Heirs: being the Third 
and Last Chronicle of .^scendune. 
Crown Svo. , 2J. 6d. 

The House of Walderne. A Tale 
of the Cloister and the Forest in the 
Days of the Barons' Wars. Crown 
Svo., 2j. 6d, 

Brian Fitz-Count. A Story of Wal- 
lingford Castle and Dorchester Abbey. 
Crown Svo., 2J. 6d. 

Henty (G. A.).— Edited by. 

Yule Logs: A Story-Book for Boys. 
With 61 Illustrations. Crown Svo., 
6s, 

Yule Tide Yarns. With 45 Illustra- 
tions. Crown Svo., 6j. 



Lang (Andrew)— Edited by. 

The Blue Fairy Book. With 13S 
Illustrations. Crown Svo. , 6s. 

The Red Fairy Book. With 100 
illustrations. Crown Svo., dr. 

The Green Fairy Book. With 99 
Illustrations. Crown Svo. , 6s. 

The Yellow Fairy Book. With 104 
Illustrations. Crown Svo., 6s. 

The Pink Fairy Book. With 67 
Illustrations. Crown Svo. , dr. 

The Blue Poetry Book. With 100 
Illustrations. Crown Svo., 6s. 

The Blue Poetry Book. School 
Edition, without Illustrations. Fcp. 
Svo., 2J. 6d. 

The True Story Book. With 66 
Illustrations. Crown Svo. , 6s. 

The Red True Story Book. With 
100 Illustrations. Crown Svo. , dr. 

T^E Animal Story Book. With 
67 Illustrations. Crown Svo., 6s. 

The Red Book of Animal Stories. 
With 65 Illustrations. Cr. Svo., dr. 

The Arabian Nights Entertain- 
ments. With 66 Illustrations. Crown 
Svo. , dr. 
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Children's Books — continued. 



Meade (L. T.). 

Daddy's Boy. With 8 Illustrations. 
Crown 8vo., y. 6d, 

Deb and the Duchess. With 7 Illus- 
trations. Crown Svo., 3;. 6d. 

The Bbrespord Prize. With 7 Illus- 
tions. Crown Bvo. , y. 6d. 

The House op Surprises. With 6 
Illustrations. Crown 8vo., 3^. 6d. 

Fraeger (Rosamond). 

The Adventures of the Three 
Bold Babes : Hector, Honoria and 
Alisander. A Story in Pictures. With 
24 Coloured Plates and 24 Outline 
Pictures. Oblong 4to., y. 6d. 

The Further Doings op the Three 
Bold Babes. With 24 Coloured 
Plates and 24 Outline Pictures. Ob- 
long 4to. , y, 6d. 



Stevenson. — A Child's Garden ow 
Verses. By Robert Louis Stevenson. 
fcp. 8vo., y. 

Upton (Florence K., and Bertha). 

The Adventures of Two Dutch 
Dolls and a ' Golliwogg '. With 
31 Coloured Plates and numerous 
Illustrations in the Text. Oblong 
4to., 6s. 

The Golliwogg*s Bicycle Club. 
With 31 Coloured Plates and 
numerous Illustrations in the Text. 
Oblong 4to., 6s. 

The Golliwogg at the Seaside. 
With 31 Coloured Plates and 
numerous Illustrations in the Text. 
Oblong 4to. , 6s, 

The Golliwogg in War. With 31 
Coloured Plates. Oblong 410. , 6s. 

The Vege-Men's Revenge. With 31 
Coloured Plates and numerous Illus- 
trations in the Text Oblong 4to., dr. 



The Silver Library. 

Crown 8vo. 3^. 6d, each Volumo. 



Arnold's (Sir Edwin) Saai and Landi. 

With 71 Illustrations, y. 6d. 

Bagehot*! (W.) Blotfraphioal Studies. 

y. 6d. 

Bagehot*s (W.) Eoonomio Studies, y. 6d. 

Bagehot's (W.) Literary Studies. With 
Portrait. 3 vols. y. 6d. each. 

Baker's (Sir S. W.) Eight Tears in 
Ceylon. With 6 Illustrations, y. 6d. 

Baker's (Sir S. W.) RiHe and Hound in 
Ceylon. With 6 Illustrations, y. 6d. 

Baring-Oould's (Rot. S.) Curious Myths 
of the Middle Ages. 3;. 6d. 

Baring-Oould's (Rev. S.) Origin and 
Development of Religious Belief. 2 

vols. , y. 6d. each. 
Becker's (W. A.) Callus: or, Roman 
Scenes in the Time of Augustus. With 
26 Illustrations. 35. 6d. 

Becker's (W. A.) Charioles : or, Illustra- 
tions of the Private Life of the Ancient 
Greeks. With 26 Illustrations. y.6d. 

Bent's (J. T.) The Ruined Cities of Ma- 
shonaland. With 117 Illustrations. 
y. 6d. 



Brassey's (Lady) A Voyage in the < Sun 
beam '. With 66 Illustrations. 3^. 6d 

Churchill's (W. S.) The Story of the 
Malakand Field Force, 1807. With 6 
Maps and Plans. 3;. 6d, 

Clodd's (E.) Story of Creation : a Plain 
Account of Evolution. With tj Illus- 
trations, y. 6d. 

Conybeare (Rev. W. J.) and Howson^s 
(Very Roy. J. S.) Life and Epistles of 
St. Paul. With 46 Illustrations, y. 6d. 

Dougairs(L.)BeggarsAll;aNovel. 3^.6^. 
Doyle's (A. Conan) Micah Clarke. A Tale 

of Monmouth's Rebellion. With 10 

Illustrations, y. 6d. 

Doyle's (A. Conan) The Captain of the 
Polestar, and other Tales, y. 6d. 

Doyle's (A. Conan) The Refugees : A 

Tale of the Huguenots. With 25 
Illustrations, y. 6d. 

Doyle's (A. Conan) The Stark Mnnro 
Letters. 3;. 6d. 

Froude's (J. A.) The History of England, 
from the Fall of Wolsey to the Defeat 
of the Spanish Armada. 12 vols. 
y. 6d, each. 
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The Silver Library — continued. 



Froude*8 (J. A.) The English in Ireland. 

3 vols. lOJ. ()d. 
Froude*B (J. A.) The Divorce of Catherine 

of Aragon. 35. dd, 
Froude*B (J. A.) The Spanish Btory of 

the Armada, and other Essays. 35. td. 
Froude's (J. A.) Short Studies on Great 

Subjects. 4 vols. 3^. (id. each. 
Froude's (J. A.) Oceana, or England 

and Her Colonies. With 9 Illustra- 
tions. 3J. 6^. 
Froude*s (J. A.) The Conncil of Trent. 

y. 6d. 
Froude*s (J. A.) The Life and Letters 

of Erasmus, y. 6d. 
Fronde*s (J. A.) Thomas Garlyle: a 

History of his Life. 

1795-1835. 2 vols. 7J. 

1834-1881. 2 vols. 7s. 
Froude's (J. A.) Ceesar : a Sketch. 3^. 6d. 
Froude*s (J. A.) The Two Chiefs of Dun- 
boy: an Irish Romance of the Last 

Century. 3^ . 6d. 
01eig*s (Rev. 0. R.) Life of the Duke of 

Wellington. With Portrait. 3^. 6d. 
GreviUe's (G. C. F.) Journal of the 

Reigns of King George lY., King 

William lY., and Queen Yiotoria. 

8 vols, y. 6d. each. 
Haggard's (H. R.) She: A History of 

Adventure. With 32 Illustrations. 

y.6d. 
Haggard's (H. R.) Allan Qnatermain. 

With 20 Illustrations, y. 6d. 
Haggard's (H. R.) Colonel Qnaritch, 

V. C. : a Tale of Country Life. With 

Frontispiece and Vignette, y. 6d. 
Haggard's (H. R.) Cleopatra. With 29 

Illustrations, y. 6d. 
Haggard's (H. R.) Erie Brighteyes. 

With 51 Illustrations, y. 6d. 
Haggard's (H. R.) Beatrice. With 

Frontispiece and Vignette, y. 6d. 
Haggard's (H. R.) Allan's Wife. With 

34 Illustrations. 3^. 6d. 
Haggard's (H. R.) Heart of the World. 

With 15 Illustrations, y. 6d. 
Haggard's (H. R.) Montezuma's Daugh- 
ter. With 25 Illustrations, y. 6d. 
Haggard's (H. R.) The Witch's Head. 

With 16 lUastrations. 3J. 6d. 
Haggard's (H. R.) Mr. Heeson's Will. 

With 16 Illustrations, y. 6d. 
Haggard's (H. R.) Nada the Lily. With 

23 Illustrations. 3^. 6d. 
Haggard's (H. R.) Dawn. With 16 Illus- 
trations, y. 6d. 
Haggard's (H. R.) The People of the Hist. | 

With 16 Illustrations, y, 6d. \ 



With 



Haggard's (H. R.) Joan Haste. 

20 Illustrations, y. 6d, 

Haggard (H. R.) and Lang's (A.) The 
World's Desire. With27lllus. y. 6d. 

Harte's (Bret) In the Carquinez Woods, 
and other Stories. 3.^. 6d, 

Helmholtz's (Hermann Yon) Popular Lec- 
tures on Scientific Subjects. With 68 
Illustrations. 2 vols. y. 6d, each. 

Hornnng's (E. W.) The Unbidden Gnest. 

y. 6d. 

Hewitt's (W.) Yisits to Remarkable 
Places. With 80 Illustrations. y.6d. 

Jefireries'(R.)The Story of My Heart: My 
Autobiography. With Portrait y. 6d. 

Jefferies' (R.) Field and Hedgerow. 
With Portrait, y. 6d. 

Jefferies' (R.) Red Deer. 17 Illus. y. 6d. 

Jefferies' (R.) Wood Magic: a Fable. 
With Frontispiece and Vignette by 
E. V. B. y. 6d. 

Jefferies' (R.) The Toilers of the Field. 
With Portrait from the Bust in Salis- 
bury Cathedral, y. 6d. 

Kaye (Sir J.) and Malleson's (Colonel) 
History of the Indian Mutiny of 
1857-8. 6 vols. 35. 6d. each. 

Knight's(E. F.)The Cruise of the * Alerte ' : 
the Narrative of a Search for Treasure 
on the Desert Island of Trinidad. 
With 2 Maps and 23 Illustrations. 
y. 6d. 

Knight's (E. F.) Where Three Empires 
Meet : a Narrative of Recent Travel in 
Kashmir, Western Tibet, Baltistan, 
Gilgit. With a Map and 54 Illustra- 
tions, y. 6d 

Knight's (E. F.) The < Falcon' on the 
Baltic : a Coasting Voyage from 
Hammersmith to Copenhagen in a 
Three-Ton Yacht. With Map and 
II Illustrations. 3;. 6d. 

Kostlin's (J.) Life of Luther. With 62 
Illustrations and 4 Facsimiles of MSS. 
3J. 6d. 

Lang's (A.) Angling Sketches. With 
20 Illustrations, y. 6d. 

Lang's (A.) Custom and Myth : Studies 
of Early Usage and Belief, y. 6d, 

Lang's (A.) Cock Lane and Common- 
Sense, y, 6d, 

Lang's (A.) The Book of Dreams and 
Ghosts, y. 6d. 

Lang's (A.) A Monk of Fife: a Story of 
the Days of Joan of Arc. With 13 
Illustrations. 3^. 6d. 

Lang's (A.) Myth, Ritual, and Religion. 
2 vols. 7J. 
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The Silyer JAhTM^— continued. 



Um (J. A.) and Clattorback*i (W.J.)B.C. 
1887, A Ramble in British Columbia. 
With Maps and 75 Illustrations. 3;. 6d, 

L6T«U-Yeato* (B.) The ChevaUer 
D'Aoriac y. 6d. 

Maeaulay*! (Lord) Completa Worki. 

' Albany ' Edition. With 13 Portraits. 
la vols. y. 6d. each. 

Maeanlay'B (Lord) Esiayi and Layi of 
Ancient Rome, etc. With Portrait 
and 4 Illustrations to the 'Lays'. 
y, 6d. 

Macleod*! (H. D.) Elements of Bank- 
ing, y. 6d. 

Harbot*! (Baron de) Memoirs. Trans- 
lated. 2 vols. yj. 

Marshman's (J. C.) Memoirs of Sir Henry 
Havelock. y. 6d, 

Meri vale*s (Dean) History of the Romans 
under the Empire. 8 vols. y. 6d. ea. 

Merriman*s (H. B.) Flotsam : a Tale of 
the Indian Mutiny, y. 6d. 

Mill's (J. B.) Political Economy, y. 6d. 

Mill's (J. B.) Bystem of Logic, y. 6d. 

Milner's (Geo.) Country Pleasures : the 
Chronicle of a Year chiefly in a Gar- 
den, y. 6d. 

Hansen's (F.) The First Crossing of 
Greenland. With 142 Illustrations 
and a Map. y. 6d. 

Philllpps-Wolley's(C.) Bnap: a Legend 
of the Lone Mountain. With 13 
Illustrations, y. 6d. 

Proctor's (R. A.) The Orbs Around Us. 

3^. 6d, 

Proctor's (R. A.) The Expanse of Heaven. 

y. 6rf. 
Proctor's (R. A.) Light Science for 

Leisure Hours. First Series. 3^. 6d, 
Proctor's (R. A.) The Moon. 3;. 6d. 
Proctor's (R. A.) Other Worlds than 

Ours. y. 6d. 



Proctor's (R. A.) Our Place among Infi- 
nities : a Series of Essays contrasting 
oiu" Little Abode in Space and Time 
with the Infinities around us. 3^. 6d. 

Proctor's (R. A.) Other Buns than 
Ours. y. 6d. 

Proctor's (R. A.) Rough Ways made 
Bmooth. y. 6d, 

Proctor's (R. A.) Pleasant Ways in 
Science. 3;. 6d. 

Proctor's (R. A.) Myths and MarYcls 
of Astronomy, y. 6d. 

Proctor's (R. A.) Hature Studies, y. 6d. 

Proctor's (R. A.) Leisure Readings. By 
R. A. Proctor, Edward Clodd, 
Andrew Wilson, Thomas Foster, 
and A. C. Ranyard. With Illustra- 
tions, y. 6d, 

Rossetti's (Maria F.) A Shadow of Dante. 
y. 6d. 

Smith's (R.Bosworth) Carthage and the 
Carthaginians. With Maps, Plans, 
&c. y. 6d. 

Stanley's (Bishop) Familiar History of 
Birds. With i6o Illustrations. 3J. 6d. 

Stephen's (L.) The Playground of 
Europe (The Alps). With 4 Illustra- 
tions, y. 6d. 

Stevenson's (R. L.) The Strange Case of 
Dr. Jekyll and Mr. Hyde ; with other 
Fables, y. 6d. 

Stevenson (R. L.) and Osbourne's (LI.) 
The Wrong Box. 3^. 6d. 

Stevenson (Robt. Louis) and Stevenson's 
(Fanny van de Grlft)More New Arabian 
Nights. — The Dynamiter, y. 6d. 

Trevelyan's ( Sir 0. 0. ) The Early History 
of Charles James Fox. 3^. 6d. 

Weyman's (Stanley J.) The House of 
the Wolf : a Romance, y. 6d. 

Wood's (Rev. J. 0.) Petland Revisited. 
With 33 Illustrations, y. 6d. 

Wood's (Rev. J. 0.) Strange Dwellings. 
With 60 Illustrations, y. 6d. 

Wood's (Rev. J. 0.) Out of Doors. With 
II Illustrations, y. 6d. 



Cookery, Domestio Management, &o. 

Buokton.— Comfort and Cleanli- 
ness: The Servant and Mistress 
Question. By Mrs. Catherine M. 
BUCKTON. With 14 Illustrations. 
Crown 8vo., 2j. 



Acton.— Modern Cookery. By Eliza 
AcTON. With 150 Woodcuts. Fcp. 
8vo. , 4r. 6d, 



Ashby.— Health in the Nursery. 
By Henry Ashby, M.D., F.R.C.P., 
Physician to the Manchester Children's 
Hospital, and Lecturer on the Diseases 
of Children at the Owens College. 
With 25 Illustrations. Cr. 8vo., 3^. 6d, \ 



Bull (Thomas, M.D.). 

Hints to Mothers on the Manage- 
ment OF their Health during 
the Period of Pregnancy. Fcp, 
8vo., I J. 6d, 
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Cookery, Domestio Management, iu^.— continued. 



Bull (Thomas, M.D.)— continued. 
The Maternal Management of 
Children in Health and Disease. 
Fcp. 8vo., IS. 6d, 

De Sails (Mrs.). 
Cakes and Confections X la Mode. 

Fcp. 8vo., w. 6d. 
Dogs: a Manual for Amateurs. Fcp. 

8vo., IS. 6d. 
Dressed Game and Poultry X la 

Mode. Fcp. Svo., is. 6d. 
Dressed Vegetables X la Mode. 

Fcp. 8vo., IS. 6d. 
Drinks X la Mode. Fcp. 8vo., is. 6d. 
Entries X la Mode. Fcp. 8vo. , is. 6d. 
Floral Decorations. Fcp. 8vo. , is. 6d. 
Gardening a la Mode. Fcp. 8vo. 

Part I. Vegetables, is. 6d. 

Part II. Fruits, is. bd. 
National Viands X la Mode. Fcp. 

8vo. , IS. 6d. 
New-laid Eggs. Fcp. 8vo., is. 6d. 
Oysters X la Mode. Fcp. 8vo. , is. 6d. 
Soups and Dressed Fish X la Mode. 

Fcp. 8vo.. IS. 6d. 
Savouries ALA Mode. Fcp. 8vo. ,ij. 6d. 
Puddings and Pastry ^ la Mode. 

Fcp. 8vo. , IS. 6d. 



De Sails (Mrs.) — continued. 

Sweets and Supper Dishes X la 
Mode. Fcp. 8vo., is. 6d. 

Tempting Dishes for Small In- 
comes. Fcp. 8vo., IS. 6d. 

Wrinkles and Notions for Every 
Household. Cr. 8vo., is. 6d. 

Lear.— Maigrb Cookery. By H. L. 

Sidney Lear. i6mo., as. 
Mann.— Manual of the Principles 
OF Practical Cookery. By E. E. 
Mann. Crown 8vo., u. 
Poole.— Cookery for the Diabetic. 
By W. H. and Mrs. PoOLE. With 
Preface by Dr. Pavy. Fcp. 8vo., 2s. 6d. 
Walker (Jane H.). 
A Book for Every Woman. 

Part I. The Management of Children 
in Health and out of Health. Cr. 
8vo., 2j. 6d. 
Part II. Woman in Health and out 
of Health. Crown 8vo, aj. 6d. 
A Handbook for Mothers: being 
Simple Hints to Women on the 
Management of their Health during 
Pregnancy and Confinement, together 
with Plain Directions as to the Care 
of Infants. Cr. 8vo., ar. 6d. 



Hisoellaneous and Critioal Works. 



Armstrong.— Essays and Sketches. 

By Edmund J. Armstrong. Fcp.8vo.,5J. 
Bagehot.— Literary Studies. By 

Walter Bagehot. With Portrait. 

3 vols. Crown 8vo. , y. 6d. each. 
Baring-Gould.— Curious Myths of 

THE Middle Ages. By Rev. S. 

Baring-Gould. Crown 8vo., y. 6d. 
Baynes. — Shakespeare Studies, and 

Other Essays. By the late Thomas 

Spencer Baynes, LL.B., LL.D. 

With a Biographical Preface by Prof. 

Lewis Campbell. Crown 8vo. ,• 7s. 6d. 

Boyd (A. K. H.) (« A.K.H.B.*). 

And see MISCELLANEOUS THEOLO- 
GICAL WORKS, p. 32. 

Autumn Holidays of a Country 
Parson. Crown 8vo. , 3J. 6d. 

Commonplace Philosopher. Crown 
8vo., 3J. 6d. 

Critical Essays of a Country 
Parson. Crown 8vo. , y. 6d. 

East Coast Days and Memories. 
Crown 8vo. , y. 6d. 

Landscapes, Churches and Mora- 
lities. Crown 8vo. , y. 6d. 

Leisure Hours in Town. Crown 
8vo., y, bd. 



Boyd (A. K. H.) (*A.K.H.B.')- 
continued. 

Lessons OF Middle Age. Cr.Syo.,y.6d. 
Our Little Life. Two Series. Cr. 

8vo. , y. 6d. each. 
Our Homely Comedy : and Tragedy. 

Crown 8vo. , y. 6d. 
Recreations of a Country Parson. 

Three Series. Cr. 8vo., y. 6d. each. 

Butler (Samuel). 
Erewhon. Cr. 8vo., y. 
The Fair Haven. A Work in Defence 

of the Miraculous Element in our 

Lord's Ministry. Cr. 8vo. , yj. 6d. 
Life and Habit. An Essay after a 

Completer View of Evolution. Cr. 

8vo., 7s. 6d. 
Evolution, Old and New. Cr. 8vo., 

lOiT. 6d. 
Alps AND Sanctuaries of Piedmont 

and Canton Ticino. Illustrated. 

Pott 4to., ios.6d. 
Luck, or Cunning, as the Main 

Means of Organic Modification ? 

Cr. 8vo., 7J. 6d. 
Ex VOTO. An Account of the Sacro 

Monte or New Jerusalem at Varallo- 

Sesia. Crown 8vo., xar. 6d, 
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Misoellaneoas and Gritioal Works —continued. 



Butler (Samuel)— coniinugd. 
Selections from Works, with Re- 
marks on Mr. G. J. Romanes* ' Mental 
Evolution in Animals/ and a Psalm 
of Montreal. Crown 8vo., js. 6d. 
Fhe Authoress op the Odyssey, 
where and when she wrote, who 
She was, the Use She made of 
THE Iliad, and how the Poem 

GREW UNDER HER HANDS. With I4 

Illustrations. 8vo., 16s. 6d. 

The Iliad of Homer. Rendered into 
English Prose for the use of those who 
cannot read the original. Crown Svo., 
7s. 6d. 

Shakespeare's Sonnets. Recon- 
sidered, and in part Rearranged, with 
Introductory Chapters and a Reprint 
of the Original 1609 Edition. Svo. 

Calder.— Accident in Factories : its 
Distribution, Causation, Compensation, 
and Prevention. A Practical Guide to 
the Law and to the Safe-Guarding, Safe- 
Working, and Safe-Construction of 
Factory Machinery, Plant, and Premises. 
With 20 Tables and 124 Illustrations. 
By John Calder. 

CHARITIES REGISTER, THE AN- 
NUAL, AND DIGEST: being a 
Classified Register of Charities in or 
available in the Metropolis. With an 
Introduction by C. S. Loch, Secretary 
to the Council of the Charity Organi- 
sation Society, London. Svo. , 4^. 

Comparetti. — The Traditional 
Poetry of the Finns. By Domenico 
Comparetti. Translated by Isabella 
M. Anderton. With Introduction by 
Andrew Lang. Svo., idr. 

Evans.— The Ancient Stone Imple- 
ments, Weapons, and Ornaments 
OF Great Britain. By Sir John 
Evans, K.C.B., D.C.L., LL.D., 
F.R.S., eta With 537 Illustrations. 
Medium Svo., 2Ss. 

Haggard.— A Farmers' Year : being 
his Commonplace Book for 1898. By 
H. Rider Haggard. With 36 Illus- 
trations by C. Leon Little. Crown 
Svo., js. 6d. net. 

Hamlin.— A Text-Book of the His- 
tory OF Architecture. By A. D. F. 
Hamlin , A. M. With 229 Illustrations. 
Csown Svo., js. 6d. 

Haweis.— Music and Morals. By the 
Rev. H. R. Haweis. With Portrait of 
the Author, and numerous Illustrations, 
Facsimiles and Diagrams. Cr. Svo. , js. 6d. I 



Hodgson. — Outcast Essays and 
Verse Translations. By Shad- 
worth H. Hodgson, LL.D. Crown 
Svo. , &r. 6d. 
Hoenig.— Inquiries concerning the 
Tactics of the Future. Fourth 
Edition, 1894, of the ' Two Brigades '. 
By Fritz Hoenig. With i Sketch in 
the Text and 5 Maps. Translated by 
Captain H. M. Bower. Svo., 15J. net. 
Hullah.— The History of Modern 
Music. Bv John Hu llah. Svo., Sj. 6</ 
JefPeries (Richard). 
Field and Hedgerow. With Por- 
trait Crown Svo. , y. 6d, 
The Story of My Heart : my Auto- 
biography. With Portrait and New 
Preface by C. J. Longman. Crown 
Svo. , 3J. 6d. 
Red Deer. With 17 Illustrations. 

Crown Svo., y, 6d. 
The Toilers of the Field. With 
Portrait from the Bust in Salisbury 
Cathedral. Crown Svo. , v. 6d, 
Wood Magic : a Fable. With Frontis- 
piece and Vignette by E. V. B. Cr. 
Svo., y. 6d. 
Jekyll.— Wood and Garden: Notes 
and Thoughts, Practical and Critical, 
of a Working Amateur. By Gertrude 
Jekyll. 71 Illustrations from Photo- 
graphs by the Author. Svo. , zolt. 6d. net. 
Johnson.— The Patentee's Manual: 
a Treatise on the Law and Practice of 
Letters Patent. By J. & J. H. John- 
son, Patent Agents, «c. Svo. , los. 6d, 
Joyce.— The Origin and History of 
Irish Names of Places. By P. W. 
Joyce, LL.D. 2 vols. Crown Svo., 
y. each. 
Kingsley.— A History of French 
Art, 1 100-1899. By Rose C. Kings- 
ley. Svo., I2S. 6d. net. 
Lang (Andrew). 
Letters to Dead Authors. Fcp. 

Svo., 2S. 6d. net. 
Books and Bookmen. With 2 
Coloured Plates and 17 Illustrations. 
Fcp. Svo., 2i. 6d. net. 
Old Friends. Fcp. Svo., zs. 6d. net 
Letters on Literature. Fcp. Svo., 

zs. 6d, net. 
Essays in Little. With Portrait of 

the Author. Crown Svo., 2j. 6d, 
Cock Lane and Common-Sense. 

Crown Svo. , y. 6d. 
The Book of Dreams and Ghosts. 
Crown Svo., 6s. 
Macfarren.— Lectures on Harmony, 
By Sir G. A. Macfarren. Svo., i2j. 
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Misoellaneous and Critioal YlovkA—contintied. 



Marquand andFrotMnghain.— A 
Text-Book op the History of 
Sculpture. By Allan Marquand, 
Ph. D. , and Arthur L. Frothingham, 
Junr., Ph.D., Professors of Archaeology 
and the History of Art in Princetown 
University. With 113 Illustrations. 
Crown 8vo. , 6s. 
Max Miiller (The Right Hon. F.). 
India : What can it Teach Us ? Cr. 

8vo., $5. 
Chips from a German Workshop. 
Vol. I. Recent Elssays and Addresses. 

Cr. 8vo., 5J. 
Vol. II. Biographical Essays. Cr. 

8vo., w. 
Vol. III. Ess^s on Language and 

Literature. Cr. 8vo. . $s. 
Vol. IV. Essays on Mythology and 
Folk Lore. Crown 8vo. , 5J. 
Contributions to the Science of 
Mythology. 2 vols. 8vo., 32^. 
Mllner. — Country Pleasures: the 
Chronicle of a Year chiefly in a Garden. 
By George Milner. Cr. 8vo., y. 6d. 
Morris (William). 
Signs of Change. Seven Lectures 
delivered on various occasions. Post 
8vo., 4r. 6d. 
Hopes and Fears for Art. Five Lec- 
tures delivered in Birmingham, Lon- 
don, etc., 1878-1881. Cr. 8vo. , 45. 6d. 
An Address Delivered at the Dis- 
tribution OF Prizes to Students 
OF THE Birmingham Municipal 
School of Art on 2ist February, 
1894. 8va, '2S, 6d, net. 
Art and the Beauty of the Earth : 
a Lecture delivered at Burslem Town 
Hall, on October 13, i88i. 8vo., 
2J. 6d. net. 
Arts and Crafts Essays. By Mem- 
bers of the Arts and Crafts Exhibition 
Society. With a Preface by William 
Morris. Crown 8vo., 2J. 6d. net. 
Some Hints on Pattern-Design- 
ing : a Lecture delivered by William 
Morris at the Working Men's Col- 
lege, London, on December 10, 1881. 
8vo., 2J. 6d. net. 
Pollock.— Jane Austen: her Con- 
temporaries and Herself. An Essay in 
Criticism. By Walter Herries Pol- 
lock. Crown 8vo. 
Poore(GEORGE Vivian, M.D.,F.R.C.P.). 
Essays on Rural Hygiene. With 13 

Illustrations. Crown 8vo., 6s. 6d. 
The Dwelling House. With 36 
Illustrations. Crown 8vo., 3J. 6d. 
Ricliniozid. — Boyhood : a Plea for 
Continuity in Education. By Ennis 
Richmond. Crown 8vo., ^, 6d, 



IBichter. — Lectures on the Na- 
tional Gallery. By J. P. Richter. 
With 20 Plates and 7 Illustrations in the 
Text. Crown 4to. , 91. 

Rossetti.— A Shadow of Dante : be- 
ing an Essay towards studying Himself, 
his World, and his Pilgrimage. By 
Maria Francesca Rossetti. With 
Frontispiece by Dante Gabriel Ros- 
setti. Crown 8vo., 3J. 6d. 

Shadwell. — The London Water 
Supply. By Arthur Shadwell, 
M. A. , M. B. Oxon . , Member of the Royal 
College of Physicians. Crown 8vo. , sj. 

Soulsby (Lucy H. M.). 
Stray Thoughts on Reading. Small 

8vo., 2J. 6d. net. 
Stray Thoughts for Girls. i6mo., 

\s. 6d. net. 
Stray Thoughts for Mothers and 

Teachers. Fcp. 8vo., 2j. 6d. net. 
Stray Thoughts for Invalids. 
i6mo., &r. net. 

Southey.— The Correspondence of 
Robert Southey with Caroline 
Bowles. Edited, with an Introduction, 
by Edward Dow den, LL.D. 8vo. ,14?. 

Stevens.— On the Stowage of Ships 
and their Cargoes. With Informa- 
tion regarding Freights, Charter- Parties, 
&c. By Robert White Stevens, 
Associate-Member of the Institute of 
Naval Architects. 8vo., 21J. 

Turner and Sutherland. — The 
Development OF Australian Liter- 
ature. By Henry Gyles Turner 
and Alexander Sutherland. With 
Portraits and Illustrations. Cr. 8vo. , 5^. 

Van Dyke.— A Text-Book on the 
History of Painting. By John C. 
Van Dyke, Professor of the History of 
Art in Rutgers College, U.S. With 
no Illustrations. Crown 8vo., 6s. 

War'wick.— Progress in Women's 
Education in the British Empire : 
being the Report of Conferences and a 
Congress held in connection with the 
Educational Section, Victorian Era Ex- 
hibition. Edited by the Countess of 
Warwick. Crown 8vo. , 6j. 

White.— An Examination of the 
Charge of Apostacy against 
Wordsworth. By W. Hale White, 
Editor of the ' Description of the Words- 
worth and Coleridge MSS. in the Pos- 
session of Mr. T. Norton Longman'. 
Crown 8vo. , 3J. 6d. 

Willard. — History of Modern 
Italian Art. By Ashton Rollins 
Willard. With Photogravure Frontis- 
piece and 28 Full-page Illustrations. 
^vo.^ \%s, net. 
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Martineau (James) — continued. 
The Seat of Authority in Religion. 

8vo., i4f. 
Essays, Reviews, and Addresses. 4 

Vols. Crown 8vo. , ys. 6d. each. 
Home Prayers, with Two Services for 

Public Worship. Crown 8vo. y. 6d. 

Max Miiller (F.). 

I'HE Six Systems of Indian Phil- 
osophy. Bvo., i8j. 

Contributions to the Science of 
Mythology. 2 vols. Bvo. , 32J. 

The Origin and Growth op Re- 
ligion, as illustrated by the Religions 
of India. The Hibbert Lectures, 
delivered at the Chapter House, 
Westminster Abbey, in 1878. Crown 
8vo., $s. 

Introduction to the Science of 
Religion : Four Lectures delivered at 
the Royal Institution. Cr. 8vo. , 5^. 

Natural Religion. The Gifford 
Lectures, delivered before the Uni- 
versity of Glasgow in 1888. Cr. 8vo., 

Physical Religion. The Gififord 
Lectures, delivered before the Uni- 
versity of Glasgow in 1890. Cr. 8vo. , 

Anthropological Religion. The Gif- 
ford Lectures, delivered before the 
University of Glasgow in 1891. Cr. 
8vo., 5J. 

Theosophy ; or, Psychological Reli- 
gion. The Gififord Lectures, delivered 
before the University of Glasgow in 
1892. Cr. 8vo., 5J. 

Three Lectures on the Vedanta 
Philosophy, delivered at the Royal 
Institution in March, 1894. 8vo. , 51. 

RAMAK/?^SHiVA : HiS LiFE AND SAY- 
INGS. Crown 8vo., 5J. 

Romanes.— Thoughts on Religion. 
By George J. Romanes, LL.D., 
F.R.S. Crown 8vo., 4f. 6rf. 

Vivekananda.— Yoga Philosophy : 
Lectures delivered in New York, Winter 
of 1895-6, by the SWAMI VIVEKAN- 
ANDA, on Raja Yoga ; or. Conquering 
the Internal Nature ; also Patanjali's 
Yoga Aphorisms, with Commentaries. 
Crown 8vo., y. 6d. 

Williamson. — The Great Lav^t: 
A Study of Religious Origins and of 
the Unity underlying them. By W. 
Williamson. 8vo., Z4r. 



Balfour.— The Foundations of Be- 
lief : being Notes Introductory to the 
Study of Theology. By the Right Hon. 
Arthur J. Balfour, M. P. 8vo. , i2j. 6d. 

Boyd (A. K. H.) (* A.K.H.B.*). 

Occasional and Immemorial Days : 
Discourses. Crown 8vo., 7s. 6d. 

Counsel and Comfort from a City 
Pulpit. Crown 8vo., y. 6d, 

Sunday Afternoons in the Parish 
Church of a Scottish University 
City. Crown 8vo., y. 6d. 

Changed Aspects of Unchanged 
Truths. Crown 8vo., y. 6d. 

Graver Thoughts of a Country 
Parson. Three Series. Crown Bvo. , 
y. 6d. each. 

Present Day Thoughts. Crown Bvo. , 
y. 6d. 

Seaside Musings. Cr. Bvo. , 3J. 6d. 

'To Meet the Day' through the 
Christian Year ; being a Text of Scrip- 
ture, with an Originsd Meditation and 
a Short Selection in Verse for Every 
Day. Crown 8vo., 4s. 6d. 

Campbell. — Religion in Greek 
Literature. By the Rev. Lewis 
Campbell, M.A., LL.D., Emeritus 
Professor of Greek, University of St. 
Andrews. Bvo., 15J. 

Davidson.— Theism, as Grounded in 
Human Nature, Historically and Critic- 
ally Handled. Being the Burnett 
Lectures for 1892 and 1893, delivered at 
Aberdeen. By W. L. Davidson, M. A,, 
LL.D. Bvo., 15J. 

Gibson. — ^The Abbe de Lamennais 
AND THE Liberal Catholic Move- 
ment IN France. By the Hon. W. 
Gibson. With Portrait. Bvo., 12s. 6d. 
Lang (Andrew). 
The Making of Religion. Bvo., izs. 
Modern Mythology : a Reply to Pro- 
fessor Max Miiller. Bvo., gs, 
MacDonald (George). 
Unspoken Sermons. Three Series. 

Crown Bvo., y. 6d. each. 
The Miracles of Our Lord. Crown 
Bvo. , 3^. 6d. 
Martineau (James). 
Hours of Thought on Sacred 
Things : Sermons. 2 Vols. Crown 
Bvo. y. 6d. each. 
Endeavours after the Christian 
Life. Discourses. Cr. Bvo., 7s, 6d. 
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